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(57) ABSTRACT

A method for forming patterns includes forming an etch
target layer; etching the etch target layer to form a pre-
pattern having a line forming portion and a plurality of pad
portions; forming a plurality of spacers which extend across
the pad portions and the line forming portion; forming, over
the spacers, a blocking layer having an opening which
blocks the pad portions and exposes the line forming por-
tion; and etching the line forming portion by using the
blocking layer and the spacers as a barrier, to form a

(KR) e 10-2016-0020758 plurality of line portions.
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PATTERN FORMING METHOD AND
SEMICONDUCTOR DEVICE
MANUFACTURING METHOD USING THE
SAME

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority under 35 U.S.C.
§119 to Korean Patent Application No. 10-2016-0020758
filed on Feb. 22, 2016 with the Korean Intellectual Property
Office, which is incorporated herein by reference in its
entirety.

TECHNICAL FIELD

[0002] Exemplary embodiments of the present invention
relate to a semiconductor device and, more particularly, to a
pattern forming method and a semiconductor device manu-
facturing method using the same.

DISCUSSION OF THE RELATED ART

[0003] A plurality of patterns are formed in a process for
manufacturing a semiconductor device. In a general photo-
lithography process, there are limitations in minimizing a
critical dimension of a pattern. Therefore, a technology for
realizing a critical dimension capable of exceeding a critical
resolution of the photolithography is needed.

SUMMARY

[0004] Various embodiments of the present invention are
directed to a method for manufacturing a semiconductor
device, capable of forming fine patterns.

[0005] In an embodiment, a method for forming patterns
may include: forming an etch target layer; etching the etch
target layer to form a pre-pattern having a line forming
portion and a plurality of pad portions; forming a plurality
of spacers which extend across the pad portions and the line
forming portion; forming, over the spacers, a blocking layer
having an opening which blocks the pad portions and
exposes the line forming portion; and etching the line
forming portion by using the blocking layer and the spacers
as a barrier, to form a plurality of line portions. The pad
portions may have shapes which protrude from the line
forming portion. The pad portions protrude from both ends
of the line forming portion in a first direction, and may be
formed to be arranged in a zigzag style in a second direction
crossing with the first direction. The line forming portion
may have a plate shape. The pad portions and the line
portions may be portions of bit lines. The spacers may have
a line width smaller than the pad portions and the line
forming portion. In the forming of the blocking layer, the
opening of the blocking layer may be formed to have an area
that exposes portions of the pad portions and the line
forming portion. The forming of the spacers may include:
forming a bottom layer over the pre-pattern; forming a top
layer over the bottom layer; etching the top layer to form
sacrificial patterns of line shapes over the bottom layer;
forming the spacers on both sidewalls of the sacrificial
patterns; and removing the sacrificial patterns. The etch
target layer may include a metal.

[0006] In an embodiment, a method for manufacturing a
semiconductor device may include: forming a bit line stack
layer over a substrate; etching the bit line stack layer to form
a pre-bit line pattern having a bit line forming portion and a

Aug. 24,2017

plurality of bit line pad portions which protrude from the bit
line forming portion; forming a hard mask layer including a
plurality of spacers which extend across the bit line pad
portions and the bit line forming portion; forming, over the
hard mask layer, a blocking layer having an opening which
blocks the bit line pad portions and exposes the bit line
forming portion; etching the bit line forming portion by
using the blocking layer and the hard mask layer as a barrier,
to form a plurality of bit line portions; and forming contact
plugs which may be connected to the bit line pad portions.
The bit line pad portions may have shapes which protrude
from the bit line forming portion. The bit line pad portions
protrude from both ends of the bit line forming portion in a
first direction, and may be formed to be arranged in a zigzag
style in a second direction crossing with the first direction.
The bit line forming portion may have a plate shape. The
spacers may have a line width smaller than the bit line pad
portions and the bit line forming portion. In the forming of
the blocking layer, the opening of the blocking layer may be
formed to have an area that exposes portions of the bit line
pad portions and the bit line forming portion. The forming
of the spacers may include: forming a bottom layer over the
pre-bit line pattern; forming a top layer over the bottom
layer; etching the top layer to form sacrificial patterns of line
shapes over the bottom layer; forming the spacers on both
sidewalls of the sacrificial patterns; and removing the sac-
rificial patterns.

[0007] In an embodiment, a method for manufacturing a
semiconductor device may include: forming a stack layer
over a substrate including a cell region and a peripheral
circuit region; etching a portion of the stack layer to form a
gate structure in the peripheral circuit region; etching a
remaining portion of the stack layer to form a pre-bit line
pattern having a bit line forming portion and a plurality of
bit line pad portions which protrude from the bit line
forming portion, in the cell region; forming a hard mask
layer including a plurality of spacers which extend across
the bit line pad portions and the bit line forming portion;
forming, over the hard mask layer, a blocking layer having
an opening which blocks the bit line pad portions and
exposes the bit line forming portion; etching the bit line
forming portion by using the blocking layer and the hard
mask layer as a barrier, to form a plurality of bit line
portions; and forming contact plugs which may be con-
nected to the bit line pad portions. The forming of the gate
structure and the forming of the pre-bit line pattern may be
performed using a gate mask layer for forming the gate
structure and an etch mask layer for forming the pre-bit line
pattern. The gate mask layer and the etch mask layer may be
formed by performing a photolithography process one time.
The bit line pad portions protrude from both ends of the bit
line forming portion in a first direction, and may be formed
to be arranged in a zigzag style in a second direction
crossing with the first direction. The bit line forming portion
may have a plate shape. The spacers may have a line width
smaller than the bit line pad portions and the bit line forming
portion. In the forming of the blocking layer, the opening of
the blocking layer may be formed to have an area that
exposes portions of the bit line pad portions and the bit line
forming portion. The forming of the spacers may include:
forming a bottom layer over the pre-bit line pattern; forming
a top layer over the bottom layer; etching the top layer to
form sacrificial patterns of line shapes over the bottom layer;
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forming the spacers on both sidewalls of the sacrificial
patterns; and removing the sacrificial patterns.

[0008] In an embodiment, a method for forming patterns
may include: forming an etch target layer; etching the etch
target layer to form a pre-pattern having pad portions and a
line forming portion; and etching the line forming portion of
the pre-pattern to form line portions. The forming of the line
portions may include: forming spacers which extend across
the pad portions and the line forming portion; forming, over
the spacers, a blocking layer which blocks the pad portions
and opens the line forming portion; and etching the line
forming portion by using the blocking layer as a barrier. The
forming of the spacers may include: forming sacrificial
patterns of line shapes over the pre-pattern; forming the
spacers on sidewalls of the sacrificial patterns; and removing
the sacrificial patterns. The spacers may have a line width
smaller than the pad portions and the line forming portion.
The pad portions may have shapes which protrude from the
line forming portion. The line forming portion may have a
plate shape.

[0009] In an embodiment, a method for forming patterns
may include: forming an etch target layer; etching the etch
target layer to form a pre-pattern of a plate shape; forming
a plurality of spacers over the pre-pattern; forming a block-
ing layer having a base portion which covers end portions of
the spacers, pad-like portions which protrude from the base
portion and an opening which exposes the other portions of
the spacers and the pre-pattern; and etching the pre-pattern
by using the blocking layer and the spacers as a barrier, to
form a plurality of line portions and a plurality of pad
portions. In the forming of the blocking layer, the pad-like
portions protrude from the base portion in a first direction,
and may be formed to be arranged in a zigzag style in a
second direction crossing with the first direction. The pad
portions and the line portions may be portions of bit lines.
The spacers may have a line width smaller than the pad-like
portions. The forming of the spacers may include: forming
a bottom layer over the pre-pattern; forming a top layer over
the bottom layer; etching the top layer to form sacrificial
patterns of line shapes over the bottom layer; forming the
spacers on both sidewalls of the sacrificial patterns; and
removing the sacrificial patterns.

[0010] In an embodiment, a method for manufacturing a
semiconductor device may include: forming a bit line stack
layer over a substrate; etching the bit line stack layer to form
a pre-bit line pattern of a plate shape; forming a hard mask
layer including a plurality of spacers, over the pre-bit line
pattern; forming a blocking layer having a base portion
which covers end portions of the spacers, pad-like portions
which protrude from the base portion and an opening which
exposes the other portions of the spacers and the pre-bit line
pattern; etching the pre-bit line pattern by using the blocking
layer and the spacers as a barrier, to form a plurality of bit
line portions and a plurality of bit line pad portions; and
forming contact plugs which may be connected to the bit line
pad portions. In the forming of the blocking layer, the
pad-like portions protrude from the base portion in a first
direction, and may be formed to be arranged in a zigzag style
in a second direction crossing with the first direction. The
spacers may have a line width smaller than the pad-like
portions. The forming of the spacers may include: forming
a bottom layer over the pre-bit line pattern; forming a top
layer over the bottom layer; etching the top layer to form
sacrificial patterns of line shapes over the bottom layer;

Aug. 24,2017

forming the spacers on both sidewalls of the sacrificial
patterns; and removing the sacrificial patterns.

[0011] In an embodiment, a method for manufacturing a
semiconductor device may include: forming a stack layer
over a substrate including a cell region and a peripheral
circuit region; etching a portion of the stack layer to form a
gate structure in the peripheral circuit region; etching a
remaining portion of the stack layer to form a pre-bit line
pattern of a plate shape in the cell region; forming a hard
mask layer including a plurality of spacers, over the pre-bit
line pattern; forming a blocking layer having a base portion
which covers end portions of the spacers, pad-like portions
which protrude from the base portion and an opening which
exposes the other portions of the spacers and the pre-bit line
pattern; etching the pre-bit line pattern by using the blocking
layer and the spacers as a barrier, to form a plurality of bit
line portions and a plurality of bit line pad portions; and
forming contact plugs which may be connected to the bit line
pad portions. In the forming of the blocking layer, the
pad-like portions protrude from the base portion in a first
direction, and may be formed to be arranged in a zigzag style
in a second direction crossing with the first direction. The
spacers may have a line width smaller than the pad-like
portions. The forming of the spacers may include: forming
a bottom layer over the pre-bit line pattern; forming a top
layer over the bottom layer; etching the top layer to form
sacrificial patterns of line shapes over the bottom layer;
forming the spacers on both sidewalls of the sacrificial
patterns; and removing the sacrificial patterns.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] FIGS. 1A to 1I are schematic plan views of a
semiconductor device illustrating a method for forming
patterns of the semiconductor device, according to a first
embodiment of the present invention.

[0013] FIGS. 2Ato 21 are side, cross-sectional views taken
along lines A-A', B-B' and C-C' of FIGS. 1A to 11.

[0014] FIGS. 3A to 3I are schematic plan views of a
semiconductor device illustrating a method for forming
patterns of the semiconductor device, according to a second
embodiment of the present invention.

[0015] FIGS. 4Ato 4] are side, cross-sectional views taken
along the lines A-A' and B-B' of FIGS. 3A to 31.

[0016] FIGS. 5A and 5B are schematic plan views illus-
trating modified examples of pad portions, according to the
first embodiment of the present invention.

[0017] FIG. 6 is a schematic plan view illustrating an
application example of the first embodiment of the present
invention.

[0018] FIGS. 7A and 7B are schematic plan views illus-
trating a method for forming a gate structure, according to
an application example of the first embodiment of the
present invention.

[0019] FIG. 8 is a schematic plan view illustrating an
application example of the second embodiment of the pres-
ent invention.

[0020] FIGS. 9A and 9B are schematic plan views illus-
trating a method for forming a gate structure according to an
application example of the second embodiment of the pres-
ent invention.
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DETAILED DESCRIPTION

[0021] Various embodiments of the present invention will
be described below in more detail with reference to the
accompanying drawings. The present invention may, how-
ever, be embodied in different forms and should not be
construed as being limited to the embodiments set forth
herein. Rather, these embodiments are provided so that this
disclosure will be thorough and complete. Throughout the
disclosure, like reference numerals refer to like parts
throughout the various figures and embodiments of the
present invention.

[0022] The drawings are not necessarily to scale and in
some instances, proportions may have been exaggerated in
order to clearly illustrate features of the embodiments. When
a first layer is referred to as being “on” a second layer or
“on” a substrate, it not only refers to a case where the first
layer is formed directly on the second layer or the substrate
but also a case where a third layer exists between the first
layer and the second layer or the substrate.

[0023] First, for understanding the present invention, a
conventional method for manufacturing a fine pattern of a
semiconductor device will be described. Specifically, for
making a fine pattern which exceeds the critical resolution of
photolithography processes, a double patterning technology
(DPT) has been developed. An example of the double
patterning technology, is known in the art as a spacer
patterning technology (SPT). According to the SPT after
forming sacrificial patterns, spacers are formed on both
sidewalls of the sacrificial patterns. Thereafter, the sacrificial
patterns are removed, and the remaining spacers are used as
an etch mask. The spacer patterning technology has been
employed suitable for forming repetitive fine patterns spaced
apart along a semiconductor surface at a regular interval.

[0024] In a semiconductor device, such as a DRAM (dy-
namic random access memory), a multi-layered wiring
structure may be adopted, and contact plugs may be used to
connect multi-layered wiring lines. The contact plugs may
be manufactured by forming contact holes in a dielectric
layer and filling the contact holes with a conductive layer.

[0025] If the contact holes are misaligned with the wiring
lines, a material lying under the wiring lines may be etched.
This is referred to as a punch effect. Because of the punch
effect, the underlying material may be exposed and thus, the
contact plugs formed in the contact holes may be electrically
connected, not only, to the wiring lines but also to the
underlying material. The underlying material may be, for
example, a substrate. As a result, leakage may occur between
the contact plugs and the substrate.

[0026] According to an embodiment of the present inven-
tion, a wiring line, for example, a pattern may be formed to
include a line portion and a pad portion. The pad portion
may be connected to an end of the line portion. The pad
portion of the pattern may be larger in width, i.e., have a
larger cross-section, than the line portion of the pattern.
Moreover, by forming the pad portion at a position where a
contact hole is to be formed as will be explained more in
detail below in reference to the drawings, punching of the
underlying material may be prevented when forming the
contact hole.

[0027] Referring now to FIGS. 1A to 11 and FIGS. 2A to
21 a method for forming a pattern of a semiconductor device
is provided, according to a first embodiment of the present
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invention. FIGS. 2A to 21 are cross-sectional views taken
along the lines A-A', B-B' and C-C' of FIGS. 1A to 11 which
are plan views.

[0028] As shown in FIGS. 1A and 2A, an etch target layer
101 may be formed on a substrate 11. The substrate 11 may
be a single layer or a multi-layer. The substrate 11 may be
or include a dielectric layer, a conductive layer, a semicon-
ductor layer or a combination thereof. The substrate 11 may
include a semiconductor substrate. For example, the sub-
strate 11 may include a silicon substrate, a silicon-germa-
nium substrate, or a Silicon On Insulator (SOI) substrate.
The substrate 11 may include a shallow trench isolation
(STI) region. For example, the substrate 11 may include a
silicon substrate in which a shallow trench isolation (STI)
region is formed.

[0029] The etch target layer 101 may be a single layer. The
etch target layer 101 may be a multi-layer. For example, the
etch target layer 101 may be or include a dielectric layer, a
conductive layer, a semiconductor layer or a combination
thereof. The etch target layer 101 may include a metal layer.
In an embodiment, the etch target layer 101 may be a stack
of a metal layer and a dielectric layer. In another embodi-
ment, the etch target layer 101 may be a material suitable for
forming bit line structures. For example, the etch target layer
101 may be a multilayer, including a barrier layer, a bit line
layer and a hard mask layer stacked sequentially in this order
with the barrier layer being on top of the substrate 11. The
barrier layer may, for example, be or include tungsten nitride
(WN), titanium nitride (TiN), tungsten silicon nitride
(WSIN) or a combination thereof. The bit line layer may be
or include a metal layer. The bit line layer may be or include
a tungsten layer. The hard mask layer may be or include a
nitride, an oxide, a carbon, a polysilicon, an SOC (spin-on-
carbon) or a combination thereof.

[0030] An etch mask layer 102 may be formed on the etch
target layer 101. The etch mask layer 102 may be or include
a photoresist. In another embodiment, the etch mask layer
102 may be a material which has an etching selectivity with
respect to the etch target layer 101. The etch mask layer 102
may be or include a nitride, an oxide, a carbon, an ARC
(anti-reflection coating), a polysilicon, an SOC or a combi-
nation thereof. The etch mask layer 102 may be a multi-layer
which is made up of different materials. The etch mask layer
102 may include a plurality of first portions 102A and a
plurality of second portions 102B. Because of the spacings
between neighboring first portions 102A provided by the
second portions 102B, portions of the etch target layer 101
may be exposed. The exposed portions of the etch target
layer 101 may be non-pad portions. The non-exposed por-
tions of the etch target layer 101 which are covered by the
first portions 102A of the etch mask layer 102 may be
regions where pad portions are to be formed. The respective
first portions 102A of the etch mask layer 102 may have the
same size. The respective second portions 102B of the etch
mask layer 102 may have the same size. The first portions
102A and the second portions 102B of the etch mask layer
102 may be alternately and repetitively formed. The first
portions 102A and the second portions 102B of the etch
mask layer 102 may be successive to each other. The first
portions 102A and the second portions 102B of the etch
mask layer 102 may have quadrangular shapes which extend
in opposite directions, when viewed from the top. For
example, the first portions 102A may be convex, and the
second portions 102B may be concave. The etch mask layer
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102 may further include a third portion 102C. The third
portion 102C may have a plate shape and may be larger in
area than the first portions 102A and the second portions
102B. Most of the etch target layer 101 may be covered by
the third portion 102C. The first portions 102A and the
second portions 102B may be connected to the ends of the
third portion 102C. The first portions 102 A of the etch mask
layer 102 may protrude from the third portion 102C in a first
direction Y. When viewed in the first direction Y, the first
portions 102A may protrude from both ends of the third
portion 102C. The first portions 102A protruded from one
end of the third portion 102C may not be formed on the same
straight lines as the first portions 102A protruded from the
other end of the third portion 102C. Accordingly, the first
portions 102A protruded from one end of the third portion
102C and the first portions 102A protruded from the other
end of the third portion 102C may be alternately formed
along a second direction X. That is to say, the first portions
102A may be arranged in a zigzag style along the second
direction X. In the same manner as the first portions 102A,
the second portions 102B adjacent to one end of the third
portion 102C may not be formed on the same straight lines
as the second portions 102B adjacent to the other end of the
third portion 102C along the first direction Y. For example,
the second portions 102B adjacent to one end of the third
portion 102C and the second portions 102B adjacent to the
other end of the third portion 102C may be arranged in a
zigzag style along the second direction X.

[0031] As shown in FIGS. 1B and 2B, a pre-pattern 103
may be formed. In order to form the pre-pattern 103, the etch
target layer 101 may be etched using the etch mask layer
102. The pre-pattern 103 may include first portions 103A
and second portions 103B. The first portions 103A of the
pre-pattern 103 may be the same shapes as the first portions
102A of the etch mask layer 102. The second portions 103B
of the pre-pattern 103 may be the same shapes as the second
portions 102B of the etch mask layer 102. The pre-pattern
103 may further include a third portion 103C having the
same shape as the third portion 102C of the etch mask layer
102.

[0032] Because of the spacings between neighboring first
portions 103 A, that is, because of the second portions 103B,
portions of the substrate 11 may be exposed. The first
portions 103 A of the pre-pattern 103 may be regions corre-
sponding to the pad portions. For example, the first portions
103 A of the pre-pattern 103 may become pad portions 106P
of FIG. 11. The second portions 103B of the pre-pattern 103
may become the spacings between the pad portions. The first
portions 103A may all have the same size. Also, all the
second portions 103B may have the same size. The first
portions 103A and the second portions 103B may be alter-
nately and repetitively formed. The first portions 103 A and
the second portions 103B may be successive to each other.
The first portions 103A and the second portions 103B may
have quadrangular shapes which extend in opposite direc-
tions, when viewed from the top. For example, the first
portions 103 A may be convex, and the second portions 103B
may be concave. The third portion 103C of the pre-pattern
103 may be a large rectangular, flat area, larger than the first
portions 103A and the second portions 103B. Most of the
substrate 11 may be covered by the third portion 103C. The
first portions 103A and the second portions 103B may be
connected to the ends of the third portion 103C. When
viewed in the first direction Y, the first portions 103 A may
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protrude from both ends of the third portion 103C. The first
portions 103A protruded from one end of the third portion
103C may not be formed on the same straight lines as the
first portions 103 A protruded from the other end of the third
portion 103C. Accordingly, the first portions 103 A protruded
from one end of the third portion 103C and the first portions
103 A protruded from the other end of the third portion 103C
may be alternately formed along the second direction X.
That is to say, the first portions 103A may be arranged in a
zigzag style along the second direction X. In the same
manner as the first portions 103 A, the second portions 103B
adjacent to one end of the third portion 103C may not be
formed on the same straight lines as the second portions
102B adjacent to the other end of the third portion 103C
along the first direction Y. For example, the first portions
103 A protruded from one end of the third portion 103C and
the first portions 103A protruded from the other end of the
third portion 103C may be arranged in a zigzag style along
the second direction X.

[0033] The third portion 103C of the pre-pattern 103 may
be a portion where line portions are to be formed. The third
portion 103C may be referred to as a line forming portion.
In a case where the present embodiment is applied to a
method for forming bit line structures, the third portion
103C may be referred to as a bit line forming portion.
Therefore, bit line pad portions may be formed in advance
when forming a pre-pattern, and bit line portions may be
formed in a subsequent process.

[0034] Next, the etch mask layer 102 may be removed.
[0035] As described above, the pre-pattern 103 may be
formed by a single masking and etching process. Also, when
forming the pre-pattern 103, the first portions 103A corre-
sponding to the pad portions may be formed in advance. As
will be described later, the line portions may be formed
using an SPT process and a blocking layer.

[0036] As shown in FIGS. 1C and 2C, a hard mask layer
104 may be formed. The hard mask layer 104 may be any
suitable material which has an etching selectivity with
respect to the pre-pattern 103. The hard mask layer 104 may
be or include, for example, a nitride, an oxide, a carbon, a
polysilicon, an SOC or a combination thereof. The hard
mask layer 104 may be a multi-layer which is made up of
different materials. The hard mask layer 104 may include a
bottom layer 104B and a top layer 104T. The bottom layer
104B may fill the second portions 103B of the pre-pattern
103 and cover the first portions 103 A of the pre-pattern 103.
The top layer 104T may be formed on the bottom layer
104B. The bottom layer 104B and the top layer 104T may
be different materials. The top layer 104T may be any
suitable material which has an etching selectivity with
respect to the bottom layer 104B.

[0037] Subsequently, as shown in FIGS. 1D, 1E, 2D and
2E, an SPT (spacer patterning technology) process may be
performed.

[0038] As shown in FIGS. 1D and 2D, a plurality of
sacrificial patterns 1041, may be formed. The plurality of
sacrificial patterns 104L. may be formed by etching the top
layer 104T of the hard mask layer 104. The plurality of
sacrificial patterns 104L. may be line shapes. Portions of the
bottom layer 104B may be exposed between the sacrificial
patterns 104L.. The sacrificial patterns 104L. may extend in
the first direction Y.

[0039] Next, a plurality of spacers 104S may be formed.
The spacers 104S may be formed on the sidewalls of the
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sacrificial patterns 104L. The spacers 104S may include a
material which has an etching selectivity with respect to the
bottom layer 104B and the sacrificial patterns 104L. For
example, in order to form the spacers 104S, an oxide layer
may be formed on the sacrificial patterns 104L. and the
bottom layer 104B. Then, the oxide layer may be etched
back, so that the spacers 104S may be formed on both
sidewalls of the sacrificial patterns 104L. The spacers 104S
may be shapes extending across the first portions 103A and
the third portion 103C of the pre-pattern 103. Portions of the
spacers 104S may be shapes extending across the second
portions 103B and the third portion 103C of the pre-pattern
103.

[0040] As shown in FIGS. 1E and 2E, the sacrificial
patterns 104, may be removed so that the insides of the
spacers 104S may be opened. Only the spacers 104S may
remain on the bottom layer 104B. The spacers 104S may be
closed-loop shapes.

[0041] As shown in FIGS. 1F and 2F, a blocking layer 105
may be formed. The blocking layer 105 may include an
opening 105A. The opening 105A of the blocking layer 105
may have an area larger than the third portion 103C of the
pre-pattern 103. For example, the opening 105A may have
an area that exposes portions of the first portions 103A and
the second portions 103B of the pre-pattern 103. Portions
exposed by the opening 105A of the blocking layer 105 may
be larger in area than non-exposed portions. In this way, by
adjusting the area of the opening 105A, the size of the pad
portions to be formed by etching the first portions 103 A may
be changed. In another embodiment, the opening 105A of
the blocking layer 105 may have an area corresponding to
the third portion 103C of the pre-pattern 103.

[0042] Because of the opening 105A of the blocking layer
105, portions of the spacers 104S and the bottom layer 104B
are exposed.

[0043] Inanother embodiment, when viewed in the second
direction X, the opening 105A of the blocking layer 105 may
be aligned with the edges of the third portion 103C of the
pre-pattern 103.

[0044] As shown in FIGS. 1G and 2G, the bottom layer
104B may be etched using the blocking layer 105 and the
spacers 104S. After the bottom layer 104B is etched, por-
tions of the pre-pattern 103 may be exposed. The bottom
layer 104B may remain as a patterned bottom layer 104P.
[0045] After the bottom layer 104B is etched, as shown in
FIGS. 1H and 2H, the pre-pattern 103 may be etched so that
a plurality of patterns 106 may be formed. The patterns 106
may include line portions 106L. and pad portions 106P. The
line portions 1061, may have the same line width as the
spacers 104S. The pad portions 106P may have the same
shapes as the first portions 103 A of the pre-pattern 103. The
pad portions 106P may be connected to the ends of the line
portions 106L.. The line portions 1061 and the pad portions
106P may be formed concurrently. Namely, the line portions
106L. and the pad portions 106P may be formed concurrently
by a single etching using the blocking layer 105 and the
spacers 104S. The pad portions 106P have a line width that
is larger than the line portions 106L..

[0046] As shown in FIGS. 1I and 2I, the blocking layer
105, the spacers 104S and the patterned bottom layer 104P
may then be removed.

[0047] By the series of processes described above, the
patterns 106 including the line portions 106L. and the pad
portions 106P may be formed. The pad portions 106P may

Aug. 24,2017

be formed earlier than the line portions 106L.. Therefore,
masking and etching processes for forming the line portions
106L. and the pad portions 106P may be simplified. The
patterns 106 may include bit line structures. Thus, the line
portions and the pad portions of the bit line structures may
be easily formed.

[0048] Each of line portions 106L. includes a first end E1
and a second end E2, and only one of the first end E1 and
the second end E2 may be connected to a pad portion 106P.
For example, when a first end E1 may be connected to the
pad portion 106P, the second end E2 may not be connected
to the pad portion 106P. In this way, each of the patterns 106
may be asymmetrical structure in which the pad portion
106P is formed at only any one end of the pattern 106. The
patterns 106 may be asymmetrical structures in an alternat-
ing manner along the X direction. When viewed in the first
direction Y, the odd pad portions 106 may not be formed on
the same straight lines as the even pad portions 106P.
Therefore, the odd pad portions 106P and the even pad
portions 106P may be alternately and repetitively formed
along the second direction X. That is to say, neighboring pad
portions 106P may be arranged in a zigzag style along the
second direction X.

[0049] The line portions 1061, may extend in the first
direction Y. Each pair of patterns 106N neighboring in the
second direction X may be asymmetrical. Each pair of
patterns 106N may be symmetrical in a third direction Z.
The third direction Z may be an oblique direction that is
oblique with respect to the first direction Y and the second
direction X. For example, in the case where the first ends E1
of the line portions 1061 and the pad portions 106P are
connected, the pad portion 106P of a first neighboring
pattern 106N1 may be in contiguity with the second end E2
of a second neighboring pattern 106N2 (see the reference
symbol ‘N”). The pad portions 106P and the second ends E2
of the patterns 106 neighboring in the second direction X
may be alternatively arranged in zigzag arrays. The first ends
E1 and the second ends E2 neighboring each other may be
positioned on the same straight lines in the second direction
X.

[0050] Referring again to FIG. 2H, the second ends E2 of
the line portions 1061, may be covered by ends E3 of the
patterned bottom layer 104P. The patterned bottom layer
104P may be formed by etching the bottom layer 104B. The
patterned bottom layer 104P may be formed on the patterns
106. The patterned bottom layer 104P may be formed on the
line portions 1061 and the pad portions 106P. The ends E3
of the patterned bottom layer 104P may cover the sidewalls
and the top surfaces of the second ends E2 of the line
portions 106L..

[0051] Referring again to FIG. 11, by the ends E3 of the
patterned bottom layer 104P, a distance ES between the pad
portion 106P of the first neighboring pattern 106N1 and the
second end E2 of the second neighboring pattern 106N2
may be secured sufficiently large for substantially reducing
any parasitic capacitance formed there between. FIGS. 3A to
31 are plan views of a semiconductor device illustrating a
method for forming patterns of the semiconductor device
according to a second embodiment of the present invention.
FIGS. 4A to 41 are cross-sectional views taken along the
lines A-A' and B-B' of FIGS. 3A to 31

[0052] As shown in FIGS. 3A and 4A, an etch target layer
101 may be formed on a substrate 11. The substrate 11 may
be a single layer or a multi-layer. The substrate 11 may be
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or include a dielectric layer, a conductive layer, a semicon-
ductor layer or a combination thereof. The substrate 11 may
include a semiconductor substrate. For example, the sub-
strate 11 may include a silicon substrate, a silicon-germa-
nium substrate, or a Silicon On Insulator (SOI) substrate.
The substrate 11 may include a shallow trench isolation
(STI) region. For example, the substrate 11 may include a
silicon substrate in which a shallow trench isolation (STI)
region is formed.

[0053] The etch target layer 101 may be a single layer or
a multi-layer. The etch target layer 101 may include a
dielectric layer, a conductive layer, a semiconductor layer or
a combination thereof. The etch target layer 101 may be or
include a metal layer. The etch target layer 101 may be a
stack of a metal layer and a dielectric layer. In another
embodiment, the etch target layer 101 may be a material
suitable for forming bit line structures. For example, the etch
target layer 101 may be a multilayer including a barrier
layer, a bit line layer and a hard mask layer sequentially
stacked in this order. The barrier layer may include tungsten
nitride (WN), titanium nitride (TIN), tungsten silicon nitride
(WSIN) or a combination thereof. The bit line layer may be
or include a metal layer. The bit line layer may be or include
a tungsten layer. The hard mask layer may be or include a
nitride, an oxide, a carbon, an ARC, a polysilicon, an SOC
or a combination thereof.

[0054] An etch mask layer 202 may be formed on the etch
target layer 101. The etch mask layer 202 may include a
photoresist. In another embodiment, the etch mask layer 202
may be a material which has an etching selectivity with
respect to the etch target layer 101. The etch mask layer 202
may be or include a nitride, an oxide, a carbon, an ARC, a
polysilicon, an SOC or a combination thereof. The etch
mask layer 202 may be a multi-layer which is made up of
different materials. The etch mask layer 202 may cover most
of' the etch target layer 101. The etch mask layer 202 may be
different from the etch mask layer 102 (see FIG. 1A)
according to the first embodiment. The etch mask layer 202
may be patterned to have a plate shape. For example, the
etch mask layer 202 may not include the plurality of first
portions 102A and the plurality of second portions 102B
shown in FIG. 1A. Therefore, the non-exposed portion of the
etch target layer 101 may include regions where pad portions
are to be formed and regions where line portions are to be
formed. In this way, pad portions may not be defined in
advance in the etch mask layer 202 of the second embodi-
ment.

[0055] As shown in FIGS. 3B and 4B, a pre-pattern 203 of
aplate shape may be formed. In order to form the pre-pattern
203, the etch target layer 101 may be etched using the etch
mask layer 202. Unlike the pre-pattern 103 of the first
embodiment, the pre-pattern 203 may not include the first
portions 103A and the second portions 103B.

[0056] Portions of the substrate 11 may be exposed by the
pre-pattern 203.

[0057] Next, the etch mask layer 202 may be removed by
strip process.
[0058] As described above, the pre-pattern 203 may be

formed by single masking and etching process.

[0059] As shown in FIGS. 3C and 4C, a hard mask layer
104 may be formed on the pre-pattern 203. The hard mask
layer 104 may be a material which has an etching selectivity
with respect to the pre-pattern 203. The hard mask layer 104
may include a nitride, an oxide, a carbon, an ARC, a
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polysilicon, an SOC or a combination thereof. The hard
mask layer 104 may be a multi-layer which is made up of
different materials. The hard mask layer 104 may include a
bottom layer 104B and a top layer 104T. The bottom layer
104B may be filled on the portions of the substrate 11
exposed by the pre-pattern 203 to cover the pre-pattern 203.
The top layer 104T may be formed on the bottom layer
104B. The bottom layer 104B and the top layer 104T may
be different materials. The top layer 104T may be a material
which has an etching selectivity with respect to the bottom
layer 104B.

[0060] Subsequently, as shown in FIGS. 3D, 3E, 4D and
4E, an SPT (spacer patterning technology) process may be
performed.

[0061] As shown in FIGS. 3D and 4D, a plurality of
sacrificial patterns 1041, may be formed. The plurality of
sacrificial patterns 104L. may be formed by etching the top
layer 104T of the hard mask layer 104. The plurality of
sacrificial patterns 104L. may be line shapes. Portions of the
bottom layer 104B may be exposed between the sacrificial
patterns 104L.. The sacrificial patterns 104L. may extend in
a first direction Y.

[0062] Next, a plurality of spacers 104S may be formed.
The spacers 104S may be formed on the sidewalls of the
sacrificial patterns 104L. The spacers 104S may include a
material which has an etching selectivity with respect to the
bottom layer 104B and the sacrificial patterns 104L. For
example, for forming the spacers 104S, an oxide layer is
formed on the sacrificial patterns 1041 and the bottom layer
104B. Then, the oxide layer may be etched back so that the
spacers 104S may be formed on both sidewalls of the
sacrificial patterns 104L.. The spacers 104S may be shapes
which extend across the pre-pattern 203.

[0063] As shown in FIGS. 3E and 4E, the sacrificial
patterns 1041, may be removed so that the insides of the
spacers 104S may be opened. Only the spacers 104S may
remain on the bottom layer 104B. The spacers 104S may be
closed-loop shapes.

[0064] As shown in FIGS. 3F and 4F, a blocking layer 205
may be formed. The blocking layer 205 may be different
from the blocking layer 105 (see FIG. 1F) according to the
first embodiment. The blocking layer 205 may include a
plurality of first portions 205A and a plurality of second
portions 205B. Because of the spacings between neighbor-
ing first portions 205A provided by the second portions
205B, portions of the bottom layer 104B may be exposed.
All of the first portions 205A of the blocking layer 205 may
have the same size. All of the second portions 205B of the
blocking layer 205 may have the same size. The first
portions 205A and the second portions 205B of the blocking
layer 205 may be alternately and repetitively formed along
the X direction. The first portions 205A and the second
portions 205B of the blocking layer 205 may be successive
to each other. The first portions 205A and the second
portions 205B of the blocking layer 205 may have quad-
rangular shapes which extend in opposite directions, when
viewed from the top. For example, the first portions 205A
may be convex, and the second portions 205B may be
concave. The blocking layer 205 may further include a third
portion 205C. The third portion 205C may have a rectan-
gular flat when viewed form the top and may be larger in
area than the first portions 205A and the second portions
205B. Most of the bottom layer 104B may be exposed by the
third portion 205C. The second portions 205B and the third
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portion 205C of the blocking layer 205 may expose most of
the bottom layer 104B. For example, the second portions
205B and the third portion 205C may serve as an opening.
[0065] Hence, because of the second portions 205B and
the third portion 205C of the blocking layer 205, portions of
the spacers 104S and the bottom layer 104B may be
exposed. The first portions 205A of the blocking layer 205
may overlap with portions of the spacers 104S. The second
portions 205B of the blocking layer 205 may overlap with
portions of the spacers 104S. The first portions 205A of the
blocking layer 205 may be referred to as pad-like portions.
The first portions 205A may protrude from a base portion
205G having a shape surrounding the edges of the pre-
pattern 203. The first portions 205A may protrude from the
base portion 205G in the first direction Y. When viewed in
the first direction Y, the first portions 205A may protrude
from the opposing sidewalls of the base portion 205G. The
first portions 205A protruded from one sidewall of the base
portion 205G may not be formed on the same straight lines
as the first portions 205A protruded from the other sidewall
of the base portion 205G. Accordingly, the first portions
205A protruded from one sidewall of the base portion 205G
and the first portions 205A protruded from the other sidewall
of the base portion 205G may be alternately and repetitively
formed along a second direction X. That is to say, the first
portions 205A may be arranged in a zigzag style along the
second direction X. In another embodiment, when viewed in
the second direction X, the third portion 205C of the
blocking layer 205 may be aligned with the edges of the
pre-pattern 203. In another embodiment, when viewed in the
first direction Y, the second portions 205B of the blocking
layer 205 may be aligned with the edges of the pre-pattern
203.

[0066] As shown in FIGS. 3G and 4G, the bottom layer
104B may be etched using the blocking layer 205 and the
spacers 104S. After the bottom layer 104B is etched, por-
tions of the pre-pattern 203 and portions of the substrate 11
may be exposed. A patterned bottom layer 104P may be
formed by etching the bottom layer 104B.

[0067] After the bottom layer 104B is etched, as shown in
FIGS. 3H and 4H, the pre-pattern 203 may be etched such
that a plurality of patterns 206 may be formed. The patterns
206 may include line portions 2061 and pad portions 206P.
The line portions 2061, may have the same line width as the
spacers 104S. The pad portions 206P may have the same
shapes as the first portions 205A of the blocking layer 205.
The pad portions 206P may be connected to the ends of the
line portions 206L. The line portions 2061, and the pad
portions 206P may be formed concurrently. For example, the
line portions 206L. and the pad portions 206P may be formed
concurrently by a single etching using the blocking layer
205 and the spacers 1048S. The pad portions 206P may have
a line width larger than the line portions 206L.. The patterned
bottom layer 104P may be formed on the patterns 206. The
patterned bottom layer 104P may be formed on the line
portions 206L. and the pad portions 206P.

[0068] As shown in FIGS. 31 and 4I, the blocking layer
205, the spacers 104S and the patterned bottom layer 104P
may be removed.

[0069] By the series of processes described above, the
patterns 206 including the line portions 206L. and the pad
portions 206P may be formed. The line portions 206L. and
the pad portions 206P may be formed concurrently. There-
fore, masking and etching process for forming the line
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portions 206L. and the pad portions 206P may be simplified.
The patterns 206 may include bit line structures. Thus, the
line portions and the pad portions of the bit line structures
may be formed concurrently.

[0070] Each of the line portions 206L includes a first end
E11 and a second end E12, and only one of the first end E11
and the second end E12 may be connected to a pad portion
206P. For example, when the first end E11 may be connected
to the pad portion 206P, the second end E12 of the same line
portion 2061 may not be connected to the pad portion 206P.
In this way, each of the patterns 206 may be asymmetrical
structure in which the pad portion 206P is formed at only one
end of the patterns 206.

[0071] The line portions 206L. may extend in the first
direction Y. Each pair of patterns 206N neighboring in the
second direction X may be asymmetrical. Each pair of
patterns 206N may be symmetrical in a third direction Z.
The third direction Z may be an oblique direction that is
oblique with respect to the first direction Y and the second
direction X. For example, in the case where the first ends
E11 of the line portions 206L. and the pad portions 206P are
connected, the pad portion 206P of a first neighboring
pattern 206N may be in contiguity with the second end E12
of a second neighboring pattern 206N2 (see the reference
symbol ‘N1”).

[0072] FIGS. 5A and 5B are plan views illustrating rep-
resentations of modified examples of pad portions according
to the first embodiment of the present invention.

[0073] Referring to FIGS. 5A and 5B, the size of the pad
portions 106P in the first direction Y may be modified
variously. The sizing of the pad portions 106P may be
realized by modifying the blocking layer 105. For example,
by varying the position of the opening 105A of the blocking
layer 105 in FIG. 1G, the size of the pad portions 106P may
be modified variously. The first ends E1 and the second ends
E2 neighboring each other may not be positioned on the
same straight lines.

[0074] Inthis way, by lengthening the intervals D1 and D2
between the pad portion 106P and the neighboring second
end E2, bridging between neighboring patterns 106 may be
prevented.

[0075] Even in the second embodiment, by varying the
positions of the first portions 205 A of the blocking layer 205,
the size of the pad portions 206P may be modified variously.
[0076] FIG. 6 is a plan view illustrating an application
example of the first embodiment of the present invention.
[0077] More specifically, FIG. 6 shows a memory device
having a plurality of bit line structures formed by using the
first embodiment of the present invention.

[0078] Referring to FIG. 6, a memory device 300 may
include a cell region 300C and a peripheral circuit region
300P. A plurality of bit line structures 306 may be formed in
the cell region 300C. A gate structure 301 may be formed in
the peripheral circuit region 300P. The plurality of bit line
structures 306 may have higher density patterns. The gate
structure 301 may have a lower density pattern.

[0079] The bit line structures 306 may include bit line
portions 3061 and bit line pad portions 306P. The bit line pad
portions 306P may be formed carlier than the bit line
portions 306L.. For a method for forming the bit line portions
306L. and the bit line pad portions 306P, reference may be
made to the above-described first embodiment. The bit line
portions 3061 may extend in a first direction Y. Each pair of
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bit lines 306N neighboring in a second direction X may be
asymmetrical. Each pair of bit lines 306N may be symmetri-
cal in a third direction Z.

[0080] Contact plugs 307 may be connected to the bit line
pad portions 306P of the bit line structures 306.

[0081] The bit line structures 306 and the gate structure
301 may be formed separately. In another embodiment, the
bit line structures 306 and the gate structure 301 may be
formed concurrently.

[0082] FIGS. 7A and 7B are plan views illustrating a
method for forming a gate structure, according to an appli-
cation example of the first embodiment of the present
invention.

[0083] Referring to FIGS. 1A and 7A, an etch mask layer
102 may be formed in a cell region. A gate mask layer 401
may be formed in a peripheral circuit region. The etch mask
layer 102 and the gate mask layer 401 may be formed
concurrently. For example, the etch mask layer 102 and the
gate mask layer 401 may be formed concurrently by per-
forming a single photolithography process.

[0084] Referring to FIGS. 1B and 7B, an etch target layer
101 may be etched using the etch mask layer 102 and the
gate mask layer 401 so that a gate structure 402 may be
formed in the peripheral circuit region. A pre-pattern 103
may be formed in the cell region. For example, the gate
structure 402 may be formed by etching a portion of the etch
target layer 101, and the pre-pattern 103 may be formed by
etching the remaining portion of the etch target layer 101.
[0085] In this way, the gate structure 402 may be formed
in the peripheral circuit region, and the pre-pattern 103 may
be formed in the cell region. In addition, at the same time of
forming the gate structure 402, the pre-pattern 103 of a plate
shape may be formed. For example, when forming the gate
structure 402, bit line structures are not patterned concur-
rently. For a method for forming the bit line structures, for
example, the patterns 106, reference may be made to FIGS.
1C to 11 and FIGS. 2C to 21. In the present embodiment, the
gate structure 402 and the bit line structures 306 may be
separately formed.

[0086] Referring again to FIG. 6, the contact plugs 307
may be connected to the pad portions 306P of the bit line
structures 306. For forming the contact plugs 307, a contact
etching is performed. When performing the contact etching,
punching may be prevented by the pad portions 306P.
Moreover, when performing the contact etching, an overlap
margin may be secured by the pad portions 306P.

[0087] FIG. 8 is a plan view of a memory device having
a plurality of bit line structures formed using a method
according to the second embodiment of the present inven-
tion.

[0088] Referring to FIG. 8, a memory device 500 may
include a cell region 500C and a peripheral circuit region
500P. A plurality of bit line structures 506 may be formed in
the cell region 500C. A gate structure 501 may be formed in
the peripheral circuit region S00P.

[0089] The bit line structures 506 may include bit line
portions 5061 and bit line pad portions 506P. The bit line
portions 5061, and the bit line pad portions 506P may be
formed concurrently. For a method for forming the bit line
portions 5061 and the bit line pad portions 506P, reference
may be made to the above-described second embodiment.
The bit line portions 5061, may extend in a first direction Y.
Each pair of bit lines 506N neighboring in a second direction
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X may be asymmetrical. Each pair of bit lines 506N may be
symmetrical in a third direction Z.

[0090] Contact plugs 507 may be connected to the bit line
pad portions 506P of the bit line structures 506.

[0091] The bit line structures 506 and the gate structure
501 may be formed separately. In another embodiment, the
bit line structures 506 and the gate structure 501 may be
formed concurrently.

[0092] FIGS. 9A and 9B are representations of examples
of plan views illustrating a method for forming a gate
structure using a method according to the second embodi-
ment of the present invention.

[0093] Referring to FIGS. 3A and 9A, an etch mask layer
202 may be formed in a cell region. A gate mask layer 601
may be formed in a peripheral circuit region. The etch mask
layer 202 and the gate mask layer 601 may be formed
concurrently.

[0094] Referring to FIGS. 3B and 9B, an etch target layer
101 may be etched using the etch mask layer 202 and the
gate mask layer 601 so that a gate structure 602 may be
formed in the peripheral circuit region. A pre-pattern 203
may be formed in the cell region.

[0095] In this way, the gate structure 602 may be formed
in the peripheral circuit region, and the pre-pattern 203 may
be formed in the cell region. In addition, at the same time of
forming the gate structure 602, the pre-pattern 203 of a plate
shape may be formed. For example, when forming the gate
structure 602, bit line structures are not patterned concur-
rently. For a method for forming the bit line structures, for
example, the patterns 206, reference may be made to FIGS.
3C to 3I and FIGS. 4C to 41

[0096] Referring again to FIG. 8, the contact plugs 507
may be connected to the pad portions 506P of the bit line
structures 506. In order to form the contact plugs 507, a
contact etching is performed. When performing the contact
etching, punching may be prevented by the pad portions
506P. Moreover, when performing the contact etching, an
overlap margin may be secured by the pad portions S06P.
[0097] As is apparent from the above descriptions, in the
embodiments, by forming concurrently line portions and pad
portions, a process may be simplified.

[0098] Also, in the embodiments, since the pad portions
are formed, it is possible to secure a punch margin and an
overlap margin when etching the contact holes.

[0099] Further, in the embodiments, since the line portions
are formed after forming in advance the pad portions, it is
easy to perform a patterning process.

[0100] Moreover, in the embodiments, since the size of the
pad portions may be freely adjusted, a bridge margin
between neighboring patterns may be increased.

[0101] Although various embodiments have been
described for illustrative purposes, it will be apparent to
those skilled in the art that various changes and modifica-
tions may be made without departing from the spirit and
scope of the invention as defined in the following claims.

What is claimed is:

1. A method for forming patterns, comprising:

forming an etch target layer;

etching the etch target layer to form a pre-pattern having
a line forming portion and a plurality of pad portions;

forming a plurality of spacers which extend across the pad
portions and the line forming portion;
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forming, over the spacers, a blocking layer having an
opening which blocks the pad portions and exposes the
line forming portion; and

etching the line forming portion by using the blocking

layer and the spacers as a barrier, to form a plurality of
line portions.

2. The method according to claim 1, wherein the pad
portions have shapes which protrude from the line forming
portion.

3. The method according to claim 1, wherein the pad
portions protrude from both ends of the line forming portion
in a first direction, and are formed to be arranged in a zigzag
style in a second direction crossing with the first direction.

4. The method according to claim 1, wherein the line
forming portion has a plate shape.

5. The method according to claim 1, wherein the pad
portions and the line portions are portions of bit lines.

6. The method according to claim 1, wherein the spacers
have a line width smaller than the pad portions and the line
forming portion.

7. The method according to claim 1, wherein, in the
forming of the blocking layer, the opening of the blocking
layer is formed to have an area that exposes portions of the
pad portions and the line forming portion.

8. The method according to claim 1, wherein the forming
of the spacers comprises:

forming a bottom layer over the pre-pattern;

forming a top layer over the bottom layer;

etching the top layer to form sacrificial patterns of line

shapes over the bottom layer;

forming the spacers on both sidewalls of the sacrificial

patterns; and

removing the sacrificial patterns.

9. The method according to claim 1, wherein the etch
target layer comprises a metal.

10. A method for manufacturing a semiconductor device,
comprising:

forming a bit line stack layer over a substrate;

etching the bit line stack layer to form a pre-bit line

pattern having a bit line forming portion and a plurality
of bit line pad portions which protrude from the bit line
forming portion;

forming a hard mask layer including a plurality of spacers

which extend across the bit line pad portions and the bit
line forming portion;
forming, over the hard mask layer, a blocking layer
having an opening which blocks the bit line pad por-
tions and exposes the bit line forming portion;

etching the bit line forming portion by using the blocking
layer and the hard mask layer as a barrier, to form a
plurality of bit line portions; and

forming contact plugs which are connected to the bit line

pad portions.

11. The method according to claim 10, wherein the bit line
pad portions have shapes which protrude from the bit line
forming portion.

12. The method according to claim 10, wherein the bit line
pad portions protrude from both ends of the bit line forming
portion in a first direction, and are formed to be arranged in
a zigzag style in a second direction crossing with the first
direction.

13. The method according to claim 10, wherein the bit line
forming portion has a plate shape.
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14. The method according to claim 10, wherein the
spacers have a line width smaller than the bit line pad
portions and the bit line forming portion.

15. The method according to claim 10, wherein, in the
forming of the blocking layer, the opening of the blocking
layer is formed to have an area that exposes portions of the
bit line pad portions and the bit line forming portion.

16. The method according to claim 10, wherein the
forming of the spacers comprises:

forming a bottom layer over the pre-bit line pattern;

forming a top layer over the bottom layer;

etching the top layer to form sacrificial patterns of line

shapes over the bottom layer;

forming the spacers on both sidewalls of the sacrificial

patterns; and

removing the sacrificial patterns.

17. A method for manufacturing a semiconductor device,
comprising:

forming a stack layer over a substrate including a cell

region and a peripheral circuit region;

etching a portion of the stack layer to form a gate structure

in the peripheral circuit region;
etching a remaining portion of the stack layer to form a
pre-bit line pattern having a bit line forming portion
and a plurality of bit line pad portions which protrude
from the bit line forming portion, in the cell region;

forming a hard mask layer including a plurality of spacers
which extend across the bit line pad portions and the bit
line forming portion;
forming, over the hard mask layer, a blocking layer
having an opening which blocks the bit line pad por-
tions and exposes the bit line forming portion;

etching the bit line forming portion by using the blocking
layer and the hard mask layer as a barrier, to form a
plurality of bit line portions; and

forming contact plugs which are connected to the bit line

pad portions.

18. The method according to claim 17, wherein the
forming of the gate structure and the forming of the pre-bit
line pattern are performed using a gate mask layer for
forming the gate structure and an etch mask layer for
forming the pre-bit line pattern.

19. The method according to claim 17, wherein the gate
mask layer and the etch mask layer are formed by perform-
ing a photolithography process one time.

20. The method according to claim 17, wherein the bit line
pad portions protrude from both ends of the bit line forming
portion in a first direction, and are formed to be arranged in
a zigzag style in a second direction crossing with the first
direction.

21. The method according to claim 17, wherein the bit line
forming portion has a plate shape.

22. The method according to claim 17, wherein the
spacers have a line width smaller than the bit line pad
portions and the bit line forming portion.

23. The method according to claim 17, wherein, in the
forming of the blocking layer, the opening of the blocking
layer is formed to have an area that exposes portions of the
bit line pad portions and the bit line forming portion.

24. The method according to claim 17, wherein the
forming of the spacers comprises:

forming a bottom layer over the pre-bit line pattern;

forming a top layer over the bottom layer;
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etching the top layer to form sacrificial patterns of line
shapes over the bottom layer;

forming the spacers on both sidewalls of the sacrificial
patterns; and

removing the sacrificial patterns.

#* #* #* #* #*
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