INTEGRATED CIRCUIT DEVICE AND METHOD OF MANUFACTURING THE SAME

CROSS-REFERENCE TO RELATED APPLICATION
[0001] This application claims the benefit of Korean Patent Application No. 10-2017-0085408,
filed on July 5, 2017, in the Korean Intellectual Property Office, the disclosure of which is

incorporated herein in its entirety by reference.

TECHNICAL FIELD
[0002] The present disclosure relates to an integrated circuit device and a method of
manufacturing the same, and more particularly, to an integrated circuit device including a contact

in the form of a plug and a method of manufacturing the integrated circuit device.

BACKGROUND
[0003] Due to developments in electronics technology, integrated circuit devices have been
rapidly downscaled. Since highly downscaled integrated circuits require not only a high
operating speed but also an operation accuracy, there is a demand for integrated circuit devices
that may reduce an area of wirings and contacts in a relatively small space and may stably ensure
an insulating distance between the wirings and the contacts and a method of manufacturing the

integrated circuit device.

SUMMARY
[0004] The present disclosure provides an integrated circuit device that, even when the number

of wirings and contacts formed at the same level in the integrated circuit device having a device



region with a reduced area according to downscaling is increased, may minimize an area of an
inter-device isolation region and may stably ensure an insulating distance between the contacts.
[0005] The present disclosure also provides a method of manufacturing an integrated circuit
device that, even when the number of wirings and contacts formed at the same level in the
integrated circuit device having a device region with a reduced area according to downscaling is
increased, may minimize an area of an inter-device isolation region and may stably ensure an
insulating distance between the contacts.

[0006] According to an aspect of the inventive concept, there is provided an integrated circuit
device including: a fin-type active region extending in a first direction on a substrate; an
insulating separation structure extending in a second direction that intersects the first direction on
the fin-type active region; a pair of split gate lines spaced apart from each other with the
insulating separation stiucture therebetween and extending to be aligned with the insulating
separation structure in the second direction; a pair of source/drain regions located on the fin-type
active region and spaced apart from each other with the insulating separation structure
therebetween; and a jumper contact located over the insulating separation structure and
connected between the pair of source/drain regions.

[0007] According to another aspect of the inventive concept, there is provided an integrated
circuit device including: a plurality of fin-type active regions extending parallel to each other in a
first direction on a substrate; an insulating separation structure extending in a second direction
that intersects the first direction on the plurality of fin-type active regions; a pair of split gate
lines spaced apart from each other with the insulating separation structure therebetween and
extending in the second direction to be aligned with the insulating separation structure; a
plurality of source/drain regions formed on the plurality of fin-type active regions; and a jumper
contact extending in the first direction between first and second source/drain regions of the
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plurality of source/drain regions, the first and second source/drain regions being spaced apart
from each other with the insulating separation structure therebetween. The jumper contact passes
over the insulating separation structure to connect the first and second source/drain regions to
each other.

[0008] According to another aspect of the inventive concept, there is provided a method of
manufacturing an integrated circuit device, the method including: forming a fin-type active
region extending in a first direction on a substrate; forming a pair of source/drain regions on the
fin-type active region; forming an insulating separation structure extending in a second direction
that intersects the first direction between the pair of source/drain regions; forming a pair of split
gate lines spaced apart from each other with the insulating separation structure therebetween and
extending in the second direction to be aligned with the insulating separation structure; and
forming a jumper contact located over the insulating separation structure and connecting the pair

of source/drain regions between the pair of source/drain regions.

BRIEF DESCRIPTION OF THE DRAWINGS
[0009] Embodiments of the present disclosure will be more clearly understood from the
following detailed description taken in conjunction with the accompanying drawings in which:
[0010] FIG. 1 is a planar layout diagram for explaining an integrated circuit device according to

example embodiments;

[0011] FIG. 2A is a cross-sectional view taken along line X1-X1' of FIG. 1 according to

example embodiments;

[0012] FIG. 2B is a cross-sectional view taken along line X2-X2' of FIG. 1 according to

example embodiments;



[0013] FIG. 2C is a cross-sectional view taken along line Y1-Y1' of FIG. 1 according to
example embodiments;

[0014] FIG. 2D is a cross-sectional view taken along line Y2-Y2' of FIG. 1 according to
example embodiments;

[0015] FIG. 3 is a cross-sectional view for explaining an integrated circuit device according to
example embodiments;

[0016] FIGS. 4A and 4B are cross-sectional views for explaining an integréted circuit device
according to example embodiments;

[0017] FIGS. 5A and 5B are cross-sectional views for explaining an integrated circuit device
according to example embodiments;

[0018] FIG. 6A is a planar layout diagram for explaining an integrated circuit device according
to example embodiments;

[0019] FIG. 6B is a cross-sectional view taken along line X1-X1' of FIG. 6A according to
example embodiments;

[0020] FIG. 6C is a cross-sectional view taken along line Y1-Y1' of FIG. 6A according to
example embodiments;

[0021] FIGS. 7 through 9 are planar layout diagrams for explaining integrated circuit devices
according to example embodiments;

[0022] FIGS. 10A through 100 are cross-sectional views for explaining a method of
manufacturing an integrated circuit device according to a process order according to example
embodiments; and

[0023] FIGS. 11A through 11H are cross-sectional views for explaining a method of
manufacturing an integrated circuit device according to a process order according to example

embodiments.



DETAILED DESCRIPTION
[0024] The present disclosure will now be described more fully with reference to the
accompanying drawings, in which embodiments are showﬁ. In the drawings, the same elements
are denoted by the same reference numerals, and thus a repeated explanation thereof will not be
given.
[0025] FIGS. 1 through 2D are views for explaining an integrated circuit device 100 according
to example embodiments. FIG. 1 is a planar layout diagram illustrating main elements of the
integrated circuit device 100. FIG. 2A is a cross-sectional view taken along line X1-X1' of FIG.
1 according to example embodiments. FIG. 2B is a cross-sectional view taken along line X2-X2!
of FIG. 1 according to example embodiments. FIG. 2C is a cross-sectional view taken along line
Y1-Y1' of FIG. 1 according to example embodiments. FIG. 2D is a cross-sectional view taken
along line Y2-Y2' of FIG. 1 according to example embodiments. The integrated circuit device
100 of FIGS. 1 through 2D may include a logic cell including a fin field-effect transistor
(FinFET) device.
[0026] Referring to FIGS. 1 through 2D, the integrated circuit device 100 includes a logic cell
LC formed in a region defined by a cell boundary BN on a substrate 110.
[0027] The substrate 110 has a main surface 110M extending in a horizontal direction (e.g., an
X-Y plane direction). The substrate 110 may include a semiconductor such as silicon (Si) or
germanium (Ge), or a compound semiconductor such as SiGe, SiC, GaAs, InAs, or InP. The
substrate 110 may include a conductive region, for example, a well doped with impurities, or a
structure doped with impurities.
[0028] The logic cell LC includes a first device region RX1 and a second device region RX2. A
plurality of fin-type active regions FA protruding from the substrate 110 are formed in the first
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device region RX1 and the second device region RX2. An inter-device separation region DTA
may be located between the first device region RX1 and the second device region RX2.

[0029] The plurality of fin-type active regions FA may be parallel to one another and extend in
a width direction (e.g., an X direction) of the logic cell LC. As shown in FIG. 2C, a device
isolation film 112 may be formed on the substrate 110 in the inter-device isolation region DTA
and a region between the plurality of fin-type active regions FA, and the plurality of fin-type
active regions FA may protrude upward in the form of fins beyond the device isolation film 112
in the first device region RX1 and the second device region RX2.

[0030] A plurality of gate dielectric films 118 and a plurality of gate lines GL are located on the
substrate 110 and extend in a height direction (e.g., a Y direction) of the logic cell LC that
intersects the plurality of fin-type active regions FA. The plurality of gate lines GL may be
referred to as normal gate lines GL. The plurality of gate dielectric films 118 and the plurality of
gate lines GL may extend to cover top surfaces and both side walls of the plurality of fin-type
active regions FA and a top surface of the device isolation film 112. A plurality of metal-oxide
semiconductor (MOS) transistors may be formed along the plurality of gate lines GL in the first
device region RX1 and the second device region RX2. The plurality of MOS transistors may be
three-dimensional MOS transistors having channels formed on the top surfaces and the both side
walls of the plurality of fin-type active regions FA.

[0031] Dummy gate lines DGL may extend along portions of the cell boundary BN extending
in the height direction (e.g., the Y direction) of the logic cell LC. Although the dummy gate lines
DGL may be formed of the same material as that of the plurality of gate lines GL, the dummy
gate lines DGL may function as electrical separation regions between the logic cell LC and other
logic cells (or, circuits) around the logic cell LC by maintaining an electrically floating state

while the integrated circuit device 100 operates.



[0032] The dummy gate lines DGL may be conductive lines formed at the same level and
adjacent to the plurality of gate lines GL (e.g., normal gate lines). A dummy gate line is
patterned from the same conductive layer(s) forming such normal gate lines. For example, a
dummy gate line may be simultaneously formed with a normal gate line with the same processes
that deposit and battern the conductive layer(s) forming normal gate lines. Dummy gate lines in
integrated circuit devices (e.g., electronic devices, logic devices or memory devices) are not
effective to cause transmission of data to external devices. For instance, a dummy gate line may
not be electrically connected to gates of logic cells or memory cells, or if a dummy gate line is
electrically connected to gates of dummy logic cells or memory cells, such dummy gate lines
may not be activated or if activated, may not result in communication of any data in such dummy
logic cells or memory cells to a source external to the logic device or memory device.

[0033] The plurality of gate lines GL and the plurality of dummy gate lines DGL may have the
same width in the width direction (e.g., the X direction) of the logic cell LC and may be arranged
at constant pitches in the width direction (e.g., the X direction). For example, a distance between
two adjacent gate lines GL in the width direction (e.g., the X direction) from among the plurality
of gate lines GL of the logic cell LC and a distance between the dummy gate line DGL and the
gate line GL closest to the dummy gate line DGL in the width direction (e.g., the X direction)
may be the same.

[0034] A plurality of gate dielectric films 118 may include a silicon oxide film, a high-k film,
or a combination thereof. The high-k film may be formed of a material having a dielectric
constant that is greater than that of the silicon oxide film. The high-k film may be formed of
metal oxide or metal oxynitride. An interface film (not shown) may be located between the
fin-type active regions FA and the gate dielectric films 118. The interface film may include an

oxide film, a nitride film, or an oxynitride film.



[0035] Each of the plurality of gate lines GL and the plurality of dummy gate lines DGL may
have a structure in which a metal nitride layer, a metal layer, a conductive capping layer, and a
gap-fill metal film are sequentially stacked. Each of the metal nitride layer and the metal layer
may include at least one metal selected from among titanium (T1i), tantalum (Ta), tungsten (W),
ruthenium (Ru), niobium (Nb), molybdenum (Mo), and hafnium (Hf). The gap-fill metal film
may include a W film or an aluminum (Al) film. Each of the plurality of gate lines GL and the
plurality of dummy gate lines DGL may include a work function metal-containing layer. The
work function metal-containing layer may include at least one metal selected from among Ti, W,
Ru, Nb, Mo, Hf, nickel (Ni), cobalt (Co), platinum (Pt), ytterbium (Yb), dysprosium (Dy),
erbium (Er), and palladium (Pd). In some embodiments, each of the plurality of gate lines GL
and the plurality of dummy gate lines DGL may inciude, but are not limited to, a stacked
structure including TiAIC/TiN/W, a stacked structure including TiN/TaN/TiAlC/TiN/W, or a
stacked structure including TiN/TaN/TiN/TiAlC/TiN/W.

[0036] Top surfaces of the plurality of gate lines GL, the plurality of gate dielectric films 118,
and the plurality of dummy gate lines DGL may be covered by gate insulating capping layers
180. The plurality of gate insulating capping layers 180 may include silicon nitride films. The
gate dielectric films 118, the gate lines GL, and the gate insulating capping layers 180
sequentially stacked on the fin-type active regions FA may constitute a gate structure GS.

[0037] A plurality of insulating spacers 162 may linearly extend in a longitudinal direction (e.g.,
the Y direction) of the logic cell LC to cover both side walls of the plurality of gate lines GL and
the plurality of dummy gate lines DGL. The plurality of insulating spacers 162 may include
silicon nitride films, SIOCN films, SiCN films, or a combination thereof.

[0038] An interlayer insulating film 190 that covers the plurality of gate structures GS and the
plurality of dummy gate lines DGL may be formed on the substrate 110. The interlayer

8



insulating film 190 may include a silicon oxide film, a silicon nitride film, or a combination
thereof.

[0039] A plurality of source/drain regions 172 may be formed on the plurality of fin-type active
regions FA to be located at both sides of each of the plurality of gate lines GL. One gate line GL
and one of the source/drain regions 172 are spaced apart from each other with the gate dielectric
film 118 and the insulating spacer 162 therebetween. The plurality of source/drain regions 172
may include a semiconductor epitaxial layer that is epitaxially grown from a plurality of recess
portions R1 formed in the fin-type active regions FA or a combination thereof. The plurality of
source/drain regions 172 may include an epitaxially grown Si layer, an epitaxially grown SiC
layer, or a plurality of epitaxially grown SiGe layers. Some of the plurality of source/drain
regions 172 may be covered by an inter-gate insulating film 164 (see FIG. 10B). The inter-gate
insulating film 164 may include a silicon oxide film.

[0040] A plurality of source/drain contact plugs CA are formed on the plurality of source/drain
regions 172. The plurality of source/drain regions 172 may be connected to an upper conductive
line (not shown) through the plurality of source/drain contact plugs CA.

[0041] At least one insulating separation structure 120 extending in a direction parallel to the
plurality of gate lines GL may be formed on the fin-type active regions FA in the second device
region RX2 of the logic cell LC. Although one insulating separation structure 120 is formed in
the second device region RX2 of the integrated circuit device 100 of FIGS. 1 through 2D, the
inventive concept is not limited thereto and at least one insulating separation structure 120 may
be formed in at least one selected from among the first device region RX1 and the second device
region RX2.

[0042] The plurality of gate lines GL include a pair of split gate lines, i.e., first and second split
gate lines GL1 and GL2, that are spaced apart from each other with the insulating separation
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structure 120 therebetween. The first and second split gate lines GL1 and GL2 are aligned with
the insulating separation structure 120 in the height direction (e.g., the Y direction) of the logic
cell LC.

[0043] The insulating separation structure 120 may include side walls 120S facing the first and
second split gate lines GL1 and GL2, and the side walls 120S may contact the first and second
split gate lines GL1 and GL2 and the gate dielectric films 118.

[0044] A pair of source/drain regions 172 may be respectively located at both sides of the
insulating separation structure 120 with the insulating separation structure 120 therebetween, and
the pair of source/drain regions 172 may be connected to each other through one jumper contact
130.

[0045] It will be understood that when an element or layer is referred to as being "connected
to," or "coupled to" another element or layer, it can be directly connected to or coupled to
another element or layer or intervening elements or layers may be present. In contrast, when an
element is referred to as being "directly connected to," "directly coupled to" or “directly
physically connected to” another element or layer, there are no intervening elements or layers
present. The term “contacting” refers to a direct connection (i.e., touching), unless the context
indicates otherwise.

[0046] A first gate line of in a first gate structure GS may be located between a first
source/drain region 172 and one of the pair of source/drain regions 172 in the first direction. A
second gate line in a second gate structure GS may be located between a second source/drain
region 172 and the other one of the pair of source/drain regions 172 in the first direction. Each of
the first and second gate lines may include a conductive layer.

[0047] In example embodiments, a level of a top surface of the insulating separation structure
120 may be higher than a level of a top surface of each of the first and second gate lines and may
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be lower than a level of a top surface of the gate insulating capping layer 180 of each of the first
and second gate structures GS.

[0048] In example embodiments, a portion of the insulating separation structure 120 may be
located at the same vertical level as the conductive layer of the first and second gate lines.

[0049] The jumper contact 130 may include a pair of vertical extensions 132 respectively
connected to the pair of source/drain regions 172, and a horizontal extension 134 integrally
connected to the pair of vertical extensions 132, located over the insulating separation structure
120, and extending in a direction parallel to the fin-type active regions FA to cover the insulating
separation structure 120. The horizontal extension 134 may vertically overlap the insulating
separation structure 120. The horizontal extension 134 may not vertically overlap the first and
second split gate lines GL1 and GL2. The pair of source/drain regions 172 may be connected to
an upper conductive line (not shown) through the jumper contact 130.

[0050] A metal silicide film 128 may be formed on éonnected portions between the jumper
contact 130 and the pair of source/drain regions 172. Also, the metal silicide film 128 may be
formed on connected portions between the plurality of source/drain regions 172 and the plurality
of source/drain contact plugs CA. The metal silicide film 128 may include Ti, W, Ru, Nb, Mo,
Hf, Ni, Co, Pt, Yb, Tb, Dy, Er, or Pd. For example, the metal silicide film 128 may be formed of,
but is not limited to, titanium silicide.

[0051] Side walls of the jumper contact 130, the plurality of source/drain contact plugs CA, and
a plurality of gate contact plugs CB may be covered by an insulating liner 126. The insulating
liner 126 may include a silicon nitride film.

[0052] Although the jumper contact 130 has a substantially rectangular planar shape in FIG. 1,
the inventive concept is not limited thereto. For example, the jumper contact 130 may have any
of various planar shapes, instead of a specific planar shape, as long as the jumper contact 130

11



located over the insulating separation structure 120 may extend to be connected to the pair of
source/drain regions 172 located at both sides of the insulating separation structure 120. Detailed
modifications of a planar shape of the jumper contact 130 will be explained below wit reference
to FIGS. 7 through 9.

[0053] The insulating separation structure 120 may extend to be located inside and outside the
second device region RX2. For example, the insulating separation structure 120 may include a
portion located in the second device region RX2 and a portion located in the inter-device
isolation region DTA. In the height direction (e.g., the Y direction) of the logic cell LC, a length
of the jumper contact 130 may be less than a length of the insulating separation structure 120.
For example, in the Y direction, a length between a first end and a second end of the jumper
contact 130 is less than a length between a first end and a second end of the insulating separation
structure 120. In this configuration, a sufficient distance between the jumper contact 130 and the
first and second split gate lines GL1 and GL2 may be secured.

[0054] The first split gate line GL1 located in the first device region RX1 from among the first
and second split gate lines GL1 and GL2 may function as a normal gate line. In contrast, the
second split gate line GL2 located in the second device region RX2 may be a dummy gate line
that does not perform a function of a normal gate line.

[0055] The plurality of gate contact plugs CB may be formed on the plurality of gate lines GL.
The plurality of gate lines GL may be connected to an upper conductive line (not shown) through
the plurality of gate contact plugs CB. The first split gate line GL1 that is one of the first and
second split gate lines GL1 and GL2 may also be connected to the upper conductive line through
the gate contact plug CB. For example, the second split gate line GL2 that is the remaining one
of the first and second split gate lines GL1 and GL2 may not be connected to the upper
conductive line.

12



[0056] A level of a top surface 130T of the jumper contact 130, a level of a top surface CAT of
each of the plurality of source/drain contact plugs CA, and a level of a top surface CBT of each
of the plurality of gate contact plugs CB may be substantially the same. Accordingly, a vertical
distance from the main surface 110M of the substrate 110 to the top surface 130T of the jumper
contact 130, a vertical distance from the main surface 110M of the substrate 110 to the top
surface CAT of each of the plurality of source/drain contact plugs CA, and a vertical distance
from the main surface 110M of the substrate 110 to the top surface CBT of each of the plurality
of gate contact plugs CB may be substantially the same.

[0057] In example embodiments, in the X direction, a width of the top surface 130T of the
jumper contact 130 may be greater than a width of the top surface CAT of each of the plurality
of source/drain contact plugs CA. In other example embodiments, in the X direction, a width of
the top surface 130T of the jumper contact 130 may be greater than a width of the top surface
CBT of each of the plurality of gate contact plugs CB.

[0058] A fin separation trench T1 may be formed in a portion of the fin-type active region FA
corresponding to a position of the insulating separation structure 120. The insulating separation
structure 120 may include a buried separation portion 120A filling the fin separation trench T1,
and a protruding separation portion 120B integrally connected to the buried separation portion
120A and extending away from the fin-type active region FA. The protruding separation portion
120B may protrude upward beyond a top surface FT of the fin-type active region FA. The
protruding separation portion 120B may be located between the pair of vertical extensions 132 of
the jumper contact 130.

[0059] A level LV1 of a lowermost surface of the insulating separation structure 120 may be
higher than a level LV2 of the main surface 110M of the substrate 110 and may be lower than a
level LV3 of the top surface FT of the fin-type active region FA. A level LV4 of an uppermost
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surface of the insulating separation structure 120 may be higher than a level LV5 of an
uppermost surface of each of the gate lines GL and may be lower than a level LV6 of an
uppermost surface of each of the gate insulating capping layers 180.

[0060] In example embodiments, in the Z direction, a length between the level LV1 of a
lowermost surface of the insulating separation structure 120 and the level LV4 of an uppermost
surface of the insulating separation structure 120 may be less than a length between the level
LV3 of the top surface FT of the fin-type active region FA and the level of a top surface 130T of
the jumper contact 130.

[0061] A top surface 120T of the protruding separation portion 120B may include a rounded
convex surface. Both side walls of the protruding separation portion 120B may be covered by a
pair of insulating spacers 162. The pair of insulating spacers 162 may be located between the
protruding separation portion 120B and the vertical extensions 132. The top surface 120T of the
protruding separation portion 120B and top surfaces of the pair of insulating spacers 162 may be
smoothly connected to form one rounded convex surface. A bottom surface of the horizontal
extension 134 that is a portion of the jumper contact 130 facing and contacting the top surface
120T of the insulating separation structure 120 may include a rounded concave surface
corresponding to a profile of the rounded convex surface of the top surface 120T of the
insulating separation structure 120.

[0062] A level of a bottom surface 120BT (see FIG. 2C) of the insulating separation structure
120 may be lower than a level of a bottom surface of each of the plurality of source/drain regions
172. Although the bottom surface 120BT of the insulating separation structure 120 is
substantially flat in the Y direction in FIG. 2C, a profile of the bottom surface 120BT of the

insulating separation structure 120 may be modified in various ways. Detailed modifications of a
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profile of the bottom surface 120BT of the insulating separation structure 120 will be explained
below with reference to FIG. 3.

[0063] In some example embodiments, the insulating separation structure 120 may include a
single insulating film, or a multi-layer structure including a plurality of insulating films. In other
example embodiments, the insulating separation structure 120 may include an air gap. The term
“air” as discussed herein, may refer to atmospheric air, or other gases that may be present during
the manufacturing process. Examples of an insulating film included in the insulating separation
structure 120 may include, but are not limited to, a silicon oxide film, a silicon nitride film, a
SiOCN film, a SiCN film, and a combination thereof.

[0064] The jumper contact 130, the plurality of source/drain contact plugs CA, and the plurality
of gate contact plugs CB may include the same conductive material.. Each of the jumper contact
130, the plurality of source/drain contact plugs CA, and the plurality of gate contact plugs CB
may include a buried metal film and a conductive barrier film surrounding the buried metal film.
The buried metal film may be formed of cobalt (Co), copper (Cu), tungsten (W), ruthenium (Ru),
manganese (Mn), or a combination thereof, and the conductive barrier film may be formed of Ti,
Ta, TiN, TaN, or a combination thereof. In example embodiments, each of the jumper contact
130, the plurality of source/drain contact plugs CA, and the plurality of gate contact plugs CB
may be the same material.

[0065] The jumper contact 130, the plurality of source drain contact plugs CA, and the plurality
of gate contact plugs CB may be insulated from one another by the gate insulating capping layers
180, the plurality of insulating spacers 162, and the interlayer insulating film 190.

[0066] In the logic cell LC, a ground line VSS may be connected to the fin-type active regions
FA in the first device region RX1 through the source/drain contact plugs CA, and a power line
VDD may be connected to the fin-type active regions FA in the second device region RX2
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through the source/drain contact plugs CA. The ground line VSS and the power line VDD may
be formed at a level higher than that of a top surface of each of the jumper contact 130, the
plurality of source/drain contact plugs CA, andAthe plurality of gate contact plugs CB. Each of
the ground line VSS and the power line VDD may include a conductive barrier film and a wiring
conductive layer. The conductive barrier film may be formed of Ti, Ta, TiN, TaN, or a
combination thereof. The wiring conductive layer may be formed of Co, Cu, W, an alloy thereof,
or a combination thereof.

[0067] Although the logic cell LC includes one insulating separation structure 120 and one
jumper contact 130 in the integrated circuit device 100 in FIGS. 1 through 2D, the inventive
concept is not limited thereto. For example, one logic cell LC may include a plurality of the
insulating separation structures 120 and/or a plurality of the jumper contacts 130.

[0068] The integrated circuit device 100 of FIGS. 1 through 2D includes the insulating
separation structure 120 located on the fin-type active regions FA in the logic cell LC and
extending in a direction parallel to the plurality of gate lines GL and the jumper contact 130
located on the insulating separation structure 120 and vertically overlapping the insulating
separation structure 120 to connect the pair of source/drain regions 172 located at both sides of
the insulating separation structure 120 with the insulating separation structure 120 therebetween.
The jumper contact 130 located over the insulating separation structure 120 may extend from the
insulating separation structure 120 toward the pair of source/drain regions 172 so that the pair of
source/drain regions 172 are electrically connected to each other. When the pair of source/drain
regions 172 are connected to each other by using the jumper contact 130, since the jumper
contact 130 passes over the insulating separation structure 120, without passing over the gate
lines GL formed of a conductive material, the risk of a short circuit between the jumper contact
130 and the gate lines GL may be prevented.
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[0069] In an integrated circuit device not including the insulating separation structure 120
according to a comparative example, the jumper contact 130 has to pass over one gate line GL in
order to connect the pair of source/drain regions 172 formed at both sides of the gate line GL. In
this case, the possibility that a short circuit occurs between the jumper contact 130 and the gate
line GL located under the jumper contact 130 while the jumper contact 130 is formed may be
high. Also, in order to use, as a normal gate line, the gate line GL passing between the pair of
source/drain regions 172 in the first device region RX1 where the jumper contact 130 is not
formed from among the first device region RX1 and the second device region RX2, a process of
cutting the gate line GL passing between the pair of source/drain regions 172 in the inter device
isolation region DTA has to be performed. Accordingly, a process of manufacturing the
integrated circuit device may be complicated and the inter-device isolation region DTA may
need to have a relatively large area. However, there is a limitation in increasing an area of the
inter-device isolation region DTA as the integrated circuit device is highly integrated, and when
the number of wirings and contacts formed at the same level is increased as the integrated circuit
device is highly integrated, it may be difficult to stably secure an insulating distance between the
contacts in a fixed area of the inter-device isolation region DTA.

[0070] In contrast, according to example embodiments of the present disclosure, since the
insulating separation structure 120 is formed on the fin-type active regions FA in the second
device region RX2 where the jumper contact 130 is located to extend in a direction parallel to the
plurality of gate lines GL, when the pair of source/drain regions 172 are to be connected to each
other by using the jumper contact 130, the jumper contact 130 may pass over the insulating
separation structure 120, instead of the gate lines GL. Accordingly, a short circuit between the
jumper contact 130 and the gate lines GL located under the jumper contact 130 may be prevented.
Also, the first split gate line GL1 located in the first device region RX1 from among the first and
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second split gate lines GL1 and GL2 aligned with the insulating separation structure 120 from
among the plurality of gate lines GL may be used as a normal gate line without undergoing an
additional gate cutting process. Accordingly, an additional process for cutting the gate lines GL
passing between the pair of source/drain regions 172 in the inter-device isolation region DTA
may be omitted, and an additional space for cutting the gate lines GL in the inter-device isolation
region DTA may not need to be secured. Accordingly, an area of the inter-device isolation region
DTA may be reduced, thereby reducing a size of the logic cell LC.

[0071] FIG. 3 is a cross-sectional view for explaining an integrated circuit device 200 according
to example embodiments.

[0072] The integrated circuit device 200 of FIG. 3 may have substantially the same
configuration as that of the integrated circuit device 100 of FIGS. 2A through 2D. In an example
embodiment, in the integrated circuit device 200, an insulating separation structure 220 includes
a main separation portion 220M extending to be aligned with the first split gate line GL1, and at
least one protruding separation portion 220P protruding from the main separation portion 220M
toward the substrate 110. In FIG. 3, a plurality of the protruding separation portions 220P filling
the fin separation trench T! are formed on the fin-type active regions FA. The protruding
separation portions 220P may be integrally connected to the main separation portion 220M at
positions corresponding to the fin-type active regions FA. A height of a top surface of the device
isolation film 112 that is located around each of the protruding separation portions 220P and
contacts a bottom surface of the insulating separation structure 220 is greater than a height of a
bottom surface of the fin separation trench T1. The bottom surface of the insulating separation
structure 220 may have an uneven profile due to the protruding separation portions 220P that

protrude from the main separation portion 220M toward the substrate 110.
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[0073] The number of the protruding separation portions 220P included in the insulating
separation structure 220 may correspond to the number of the fin-type active regions FA that
intersect the insulating separation structure 220. Although the insulating separation structure 220
extends to intersect three fin-type protruding separation portions FA and thus the insulating
separation structure 220 includes three protruding separation portions 220P in FIG. 3, the
inventive concept is not limited thereto. For example, the insulating separation structure 220 may
include one protruding separation portion 220P, or four or more protruding separation portions
220P.

[0074] The insulating separation structure 220 includes side walls 220S facing the first and
second split gate lines GL1 and GL2. The side walls 220S of the insulating separation structure
220 may contact the first and second split gate lines GL1 and GL2 and the gate dielectric films
118.

[0075] FIGS. 4A and 4B are views for explaining an integrated circuit device 300 according to
example embodiments. FIG. 4A is a cross-sectional view taken along line X1-X1' of FIG. 1. FIG.
4B is a cross-sectional view taken along line Y1-Y1' of FIG. 1. In some example embodiments,
the integrated circuit device 300 of FIGS. 4A and 4B may have the same planar layout as that of
the ihtegrated circuit device 100 of FIG. 1.

[0076] The integrated circuit device 300 of FIGS. 4A and 4B may have substantially the same
configuration as that of the integrated circuit device 100 of FIGS. 2A through 2D. In an example
embodiment, in the integrated circuit device 300, the fin separation trench T1 is not formed in
the fin-type active regions FA from 'among the plurality of fin-type active regions FA that
intersects an insulating separation structure 320, unlike in FIGS. 2A and 2C. The insulating
separation structure 320 may cover upper side walls and a top surface of the fin-type active
region FA. The insulating separation structure 320 may have a bottom surface 320BT facing the
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fin-type active region FA and the device isolation film 112, and a top surface 320T facing and
contacting the jumper contact 130. A level of the bottom surface 320BT of the Ainsulating
separation structure 320 may be higher than a level of a bottom surface of each of the plurality of
source/drain regions 172. The bottom surface 320BT of the insulating separation structure 320
may be spaced apart from the fin-type active region FA with a dummy gate dielectric film 308
therebetween. The dummy gate dielectric film 308 may include a silicon oxide film.

[0077] As shown in FIG. 4A, the top surface 320T of the insulating separation structure 320
may include a rounded convex surface. Both side walls of the insulating separation structure 320
may be covered by a pair of insulating spacers 162. The pair of insulating spacers 162 may be
located between the insulating separation structure 320 and the vertical extensions 132. The top
surface 320T of the insulating separation structure 320 and top surfaces of the pair of insulating
spacers 162 may be smoothly connected to form one rounded convex surface.

[0078] A bottom surface of the horizontal extension 134 of the jumper contact 130 that contacts
the top surface 320T of the insulating separation structure 320 may include a rounded concave
surface corresponding to a profile of the rounded convex surface of the top surface 320T of the
insulating separation structure 320.

[0079] A gate dielectric film 318 located between the fin-type active region FA and the first
split gate line GL1 in the first device region RX1 may extend to a space between the first split
gate line GL1 and the insulating separation structure 320. Side walls 320S of the insulating
separation structure 320 may contact the gate dielectric film 318. The insulating separation
structure 320 may be spaced apart from the first and second split gate lines GL1 and GL2 with
the gate dielectric film 318 therebetween. Detailed configurations of the gate dielectric film 318

and the insulating separation structure 320 are substantially the same as those of the gate
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dielectric film 118 and the insulating separation structure 120 described with reference to FIGS.
2A through 2D.

[0080] FIGS. 5A and 5B are views for explaining an integrated circuit device 400 according to
example embodiments. FIG. 5A is a cross-sectional view taken along line X1-X1' of FIG. 1. FIG.
5B is a cross-sectional view taken along line Y1-Y1' of FIG. 1. In some embodiments, the
integrated circuit device 400 of FIGS. SA and 5B may have the same planar layout as that of the
integrated circuit device 100 of FIG. 1.

[0081] The integrated circuit device 400 of FIGS. 5A and 5B may have substantially the same
configuration as that of the integrated circuit device 300 of FIGS. 4A and 4B. In an example
embodiment, the integrated circuit device 400 does not include the dummy gate dielectric film
308 of FIGS. 4A and 4B. An insulating separation structure 420 may have a bottom surface
420BT facing and contacting the fin-type active region FA and a top surface 420T facing and
contacting the jumper contact 130. The insulating separation structure 420 may contact upper
side walls and a top surface of the fin-type active region FA of the plurality of fin-type active
regions FA that intersects the insulating separation structure 420.

[0082] The top surface 420T of the insulating separation structure 420 may include a rounded
convex surface. Both side walls of the insulating separation structure 420 may be covered by a
pair of insulating spacers 162. The pair of insulating spacers 162 may be located between the
insulating separation structure 420 and the vertical extensions 132. The top surface 420T of the
insulating separation structure 420 and top smféces of the pair of insulating spacers 162 may be
smoothly connected to form one rounded convex surface. A bottom surface of the horizontal
extension 134 of the jumper contact 130 that contacts the top surface 420T of the insulating -
separation structure 420 may include a rounded concave surface corresponding to a profile of the
rounded convex surface of the top surface 420T of the insulating separation structure 420. A
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detailed configuration of the insulating separation structure 420 is substantially the same as that
of the insulating separation structure 120 described with reference to FIGS. 2A through 2D.
[0083] Although configurations of the integrated circuit devices 100, 200, 300, and 400 have
been explained with reference to FIGS. 1, 2A-2D, 3, 4A, 4B, 5A, and 5B, the inventive concept
is not limited thereto and various modifications and changes may be made from the
configurations of FIGS. 1, 2A-2D, 3, 4A, 4B, 5A, and 5B within the scope of the inventive
concept.

[0084] FIG. 6A is a planar layout diagram for explaining an integrated circuit device 500
according to example embodiments. FIG. 6B is a cross-sectional view taken along line X1-X1' of
FIG. 6A according to example embodiments. FIG. 6C is a cross-sectional view taken along line
Y1-Y1' of FIG. 6A according to example embodiments.

[0085] Referring to FIGS. 6A through 6C, the integrated circuit device 500 has substantially the
same configuration as that of the integrated circuit device 100 of FIG. 1. In an example
embodiment, the integrated circuit device 500 includes a jumper contact 530 having a structure
different from that of the jumper contact 130 in which a pair of vertical extensions 132 and the
horizontal extension 134 are integrally connected. For example, the jumper contact 530 includes
a pair of source/drain contact plugs CAl and CA2 respectively connected to a pair of
source/drain regions 172 located at both sides of the insulating separation structure 120 with the
insulating separation structure 120 therebetween, and a first via contact plug VC1 located over
the insulating separation structure 120 and connected between the pair of source/drain contact
plugs CA1 and CA2. The pair of source/drain contact plugs CA1 and CA2 and the first via

contact plug VC1 may be formed by using different processes.
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[0086] The integrated circuit device 500 includes a plurality of conductive lines ML located
over the plurality of gate lines GL and extending in a direction that intersects the plurality of gate
lines GL.

[0087] A plurality of the first via contact plugs VC1 may be formed between the plurality of
source/drain regions 172 and the plurality of conductive lines ML. Some of the plurality of
source/drain regions 172 may be connected to any one conductive line ML selected from among
the plurality of conductive lines ML through the source/drain contact plugs CA and the first via
contact plugs VCI1. A pair of source/drain regions 172 located at both sides of the insulating
separation structure 120 with the insulating separation structure 120 therebetween may be
connected to any one conductive line ML selected from among the plurality of conductive lines
ML through the jumper contact 530 including a pair of source/drain contact plugs CA1 and CA2
and the first via contact plugs VC1 connected to the pair of source/drain contact plugs CA1 and
CAZ2. The pair of source/drain contact plugs CAl and CA2 may have configurations equal or
similar to those of other source/drain contact plugs CA.

[0088] Some first via contact plugs VCI from among the plurality of first via contact plugs
VC1 may connect the source/drain contact plugs CA and the conductive lines ML. Other first via
contact plugs VC1 from among the plurality of first via contact plugs VC1 may constitute the
jumper contact 530. The first via contact plugs VCI1 constituting the jumper contact 530 from
among the first via contact plugs VC1 may each have a length in the X direction greater than that
of each of other first via contact plugs VC1.

[0089] A plurality of second via contact plugs VC2 are formed between the plurality of gate
lines GL and the plurality of conductive lines ML. The plurality of gate lines GL may each be
connected to any one conductive line ML selected from among the plurality of conductive lines
ML through the gate contact plugs CB and the second via contact plugs VC2. In order to connect
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the first split gate line GL1 and one conductive line ML selected from among the plurality of
conductive lines ML, the gate contact plugs CB and the second via contact plugs VC2 may be
sequentially stacked between the first split gate line GL1 and the selected one conductive line

ML.

[0090] The plurality of conductive lines ML may be formed at the same level as that of the

2 &<

ground line VSS and the power line VDD. Terms such as “same,” “equal,” “planar,” or
“coplanar,” as used herein when referring to orientation, layout, location, shapes, sizes, amounts,
or other measures do not necessarily mean an exactly identical orientation, layout, location,
shape, size, amount, or other measure, but are intended to encompass nearly identical orientation,
layout, location, shapes, sizes, amounts, or other measures within acceptable variations that may
occur, for example, due to manufacturing processes. The term “substantially” may be used herein

3% &4

to reflect this meaning. For example, items described as “substantially the same,” “substantially
equal,” or “substantially planar,” may be exactly the same, equal, or planar, or may be the same,
equal, or planar within acceptable variations that may occur, for example, due to manufacturing
processes. The plurality of conductive lines ML may be a plurality of unidirectional wiring
layers that extend in the width direction (e.g., the X direction) of the logic cell LC to be parallel
to one another. The plurality of conductive lines ML, the plurality of first via contact plugs VCI1,
and the plurality of second via contact plugs VC2 may be insulated from other adjacent
conductors due to an interlayer insulating film 198. Each of the plurality conductive lines ML,
and the plurality of first via contact plugs VC1 and the plurality of second via contact plugs VC2
located under the plurality of conductive lines ML may include a conductive barrier film and a
wiring conductive layer. The conductive barrier film may be formed of Ti, Ta, TiN, TaN, or a
combination thereof. The wiring conductive layer may be formed of Co, Cu, W, an alloy thereof,

or a combination thereof.
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[0091] Although the jumper contact 530 includes the pair of source/drain contact plugs CAl
and CA2 and the first via contact plug VC1 in FIGS. 6A through 6C, the inventive concept is not
limited thereto. For example, in order to form the jumper contact 530, any one conductive line
ML selected from among the plurality of conductive lines ML may be used instead of the first
via contact plug VC1. For example, a jumper contact, similar to the jumper contact 530, may be
formed by connecting the selected conductive line ML to the pair of source/drain contact plugs
CA1 and CA2 respectively connected to the pair of source/drain regions 172 with the insulating
separation structure 120 therebetween.

[0092] FIGS. 7 through 9 are planar layout diagrams for explaining integrated circuit devices
according to example embodiments.

[0093] An integrated circuit device 600 of FIG. 7 has substantially the same configuration as
that of the integrated circuit device 100 of FIG. 1. In an example embodiment, the integrated
circuit device 600 includes a jumper contact 630 having a substantially "H" planar shape.

[0094] An insulating separation structure 620 located under the jumper contact 630 to vertically
overlap the jumper contact 630 may be located not to extend beyond the second device region
RX2. In the height direction (e.g., the Y direction) of the logic cell LC, a length of the portion of
the jumper contact 630 located where the jumper contact 630 does not vertically overlap with the
insulating separation structure 620 may be greater than a length of the insulating separation
structure 620. However, a length of a portion of the jumper contact 630 located over the
insulating separation structure 620 is less than the length of the insulating separation structure
620.

[0095] An integrated circuit device 700 of FIG. 8 has substantially the same configuration as
that of the integrated circuit device 100 of FIG. 1. In an example embodiment, the integrated
circuit device 700 includes a jumper contact 730 having a substantially "' (e.g., n-shaped)
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planar shape. In the height direction (e.g., the Y direction) of the logic cell LC, a length of a
portion of the jumper contact 730 located over the insulating separation structure 120 and a
length of the portion of the jumper contact 730 located where the jumper contact 730 does not
vertically overlap with the insulating separation structure 120 may be less than a length of the
insulating separation structure 120.

[0096] An integrated circuit device 800 of FIG. 9 has substantially the same configuration as
that of the integrated circuit device 100 of FIG. 1. In an example embodiment, the integrated
circuit device 800 includes a jumper contact 830 having a substantially "U" (e.g., u-shaped)
planar shape. In the height direction (e.g., the Y direction) of the logic cell LC, a length of a
portion of the jumper contact 830 located over the insulating separation structure 120 and a
length of the portion of the jumper contact 830 located where the jumper contact 830 does not
vertically overlap with the insulating separation structure 120 may be less than a length of the
insulating separation structure 120.

[0097] Detailed configurations of the insulating separation structure 620 and the jumper
contacts 630, 730, and 830 of FIGS. 7 through 9 are substantially the same as those of the
insulating separation structure 120 and the jumper contact 130 described with reference to FIGS.
2A through 2D.

[0098] The integrated circuit devices 100, 200, 300, 400, 500, 600, 700, and 800 of FIGS. 1
through 9 include the jumper contacts 130, 530, 630, 730, and 830 located on the fin-type active
regions FA, and the insulating separation structures 120, 220, 320, 420, and 620 extending in a
direcﬁon parallel to the gafe lines GL are located between the fin-type active regions FA and the
jumper contacts 130, 530, 630, 730, and 830. The jumper contacts 130, 530, 630, 730, and 830
pass over the insulating separation structures 120, 220, 320, 420, and 620, instead of the gate
lines GL, and connect to pair of source/drain regions 172 formed on the fin-type active regions
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FA. Accordingly, a short circuit between the jumper contacts 130, 530, 630, 730, and 830 and
the gate lines GL may be prevented. Also, one of the first and second split gate lines GL1 and
GL2 may be used as a normal gate line without performing an additional process for cutting the
gate line GL extending between the pair of source/drain regions 172 connected to each other
through the jumper contacts 130, 530, 630, 730, and 830. Accordingly, since an additional space
for the process of cutting the gate line GL in the inter-device isolation region DTA may not need
to be secured, an area of the inter-device isolation region DTA may be reduced. Even when the
number of wiring sand contacts formed at the same level in the integrated circuit device having a
device region with a reduced area according to downscaling is increased, an area of the
inter-device isolation region DTA may be reduced, a size of the logic cell LC may be reduced,
and an insulating distance between the contacts in the logic cell LC may be stably secured.
[0099] FIGS. 10A through 100 are cross-sectional views for explaining a method of
manufacturing an integrated circuit device according to a process order according to example
embodiments. A method of manufacturing the integrated circuit device 100 of FIGS. 2A through
2D and the integrated circuit device 200 of FIG. 3 will now be explained with reference to FIGS.
10A through 100. FIGS. 10A through 100 are cross-sectional views taken along line X1-X1' of
FIG. 1 according to a process order according to example embodiments.

[00100] Referring to FIG. 10A, the plurality of fin-type active regions FA protruding from the
main surface 110M upward (e.g., in a Z direction) and extending in one direction (e.g., the X
direction) are formed by etching a part of the substrate 110, and the first device region RX1, the
second device region RX2, and the inter-device isolation region DTA are defined.

[00101] The device isolation film 112 (see FIG. 2C) that covers both lower side walls of the
fin-type active regions FA is formed on the substrate 110. The device isolation film 112 may be
formed in the first device region RX1, the second device region RX2, and the inter-device
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isolation region DTA. The fin-type active regions FA in the first device region RX1 and the
second device region RX2 may protrude beyond a top surface of the device isolation film 112.
[00102] Referring to FIG. 10B, a plurality of dummy gate structures DGS located over the
plurality of fin-type active regions FA and extending to iﬁtersect the plurality of fin-type active
regions FA are formed. Each of the plurality of dummy gate structures DGS may include a
dummy gate dielectric film D14, a dummy gate line D16, and a dummy gate insulating capping
layer D18 that are sequentially stacked on the fin-type active regions FA. The dummy gate
dielectric film D14 may include silicon oxide, the dummy gate line D16 may include polysilicon,
and the dummy gate insulating capping layer D18 may include silicon oxide, silicon nitride, or
silicon oxynitride.

[00103] The insulating spécers 162 may be formed at both side walls of each of the dummy
gate structure DGS. In some embodiments, the plurality of insulating spacers 162 may include
material films having a dielectric constant less than that of silicon nitride films, for example,
SiOCN films, SiCN films, or a combination thereof. In order to form the insulating spacers 162,
atomic layer deposition (ALD) or chemical vapor deposition (CVD) may be used.

[00104] The plurality of recess portions R1 may be formed by etching some of the fin-type
active regions FA exposed at both sides of the dummy gate structure DGS, and the plurality of
source/drain regions 172 may be formed by forming semiconductor layers by using epitaxial
growth from the plurality of recess portions R1. The plurality of source/drain regions 172 may
have top surfaces whose levels are equal to or higher than those of top surfaces of the fin-type
active regions FA.

[00105] The inter-gate insulating film 164 that covers the plurality of source/drain regions 172,
the plurality of dummy gate structures DGS, and the insulating spacers 162 may be formed. In
order to form the inter-gate insulating film 164, an insulating film that covers a structure
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including the plurality of dummy gate structures DGS and the plurality of source/drain regions
172 to a sufficient thickness may be formed, and then may be planarized to expose top surfaces
of the dummy gate insulating capping layers D18, thereby forming the inter-gate insulating film
164 including a remaining portion of the insulating film.

[00106] Referring to FIG. 10C, a plurality of gate spaces SP1 are formed by removing the
plurality of dummy gate structures DGS from a resultant structure of FIG. 10B. The insulating
spacers 162, the fin-type active regions FA, and the device isolation film 112 (see FIG. 2C) may
be exposed through the plurality of gate spaces SP1.

[00107] Wet etching may be used to remove the plurality of dummy gate structures DGS. In
some embodiments, in order to perform the wet etching, an etching solution including, for
example, HNOs, diluted fluoric acid (DHF), NH4OH, tetramethyl ammonium hydroxide
(TMAH), KOH, or a combination thereof may be used.

[00108] Referring to FIG. 10D, the gate dielectric film 118 and a gate conductive layer 119 are
formed in the plurality of gate spaces SP1 (see FIG. 10C). Before the gate dielectric film 118 is
formed, an interface film (not shown) may be further formed on surfaces of the fin-type active
regions FA exposed through the plurality of gate spaces SP1. The interface film may be obtained
by oxidizing some of the fin-type active regions FA exposed through the plurality of gate spaces
SP1.

[00109] The gate dielectric film 118 and the gate conductive layer 119 may fill the gate spaces
SP1 and may cover a top surface of the inter-gate insulating film 164. The gate dielectric film
118 and the gate conductive layer 119 may be formed by using ALD, CVD, physical vapor
deposition (PVD), metal organic ALD (MOALD), or metal organic CVD (MOCVD).

[00110] Referring to FIG. 10E, unnecessary portions of the gate dielectric film 118 and the gate
conductive layer 119 (see FIG. 10D) are removed to expose a top surface of the inter-gate
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insulating film 164. As a result, the plurality of gate dielectric films 118 and the gate conductive
layers 119 may remain only in the plurality of gate spaces SP1 (see FIG. 10C). The plurality of
gate conductive layers 119 remaining in the plurality of gate spaces SP1 may constitute the
plurality of gate lines GL.

[00111] Referring to FIG. 10F, a plurality of capping spaces SP2 are formed over the plurality
of gate lines GL in the plurality of gate spaces SP1 by removing some of upper portions of the
plurality of gate lines GL and the plurality of gate dielectric films 118.

[00112] Referring to FIG. 10G, the plurality of gate insulating capping layers 180 that fill the
plurality of capping spaces SP2 are formed from a resultant structure of FIG. 10F.

[00113] In order to form the gate insulating capping layers 180, an insulating film having a
thickness great enough to fill the plurality of capping spaces SP2 may be formed, and then
unnecessary portions of the insulating film may be removed to expose a top surface of the
inter-gate insulating film 164. The insulating film may include a silicon nitride film.

[00114] Referring to FIG. 10H, a mask pattern M1 having a hole H1 formed to correspond to a
position of one gate line GL selected from among the plurality of gate lines GL is formed on a
resultant structure of FIG. 10G, and the gate insulating capping layer 180 exposed through the
hole H1 is etched by using the mask pattern M1 as an etching mask to expose the selected gate
line GL and the gate dielectric film 118 covering side walls of the selected gate line GL through
the hole H1.

[00115] The mask pattern M1 may be formed of a material having an etch selectivity different
from those of materials of the gate insulating capping layer 180, the gate line GL, and the gate
dielectric film 118. For example, the mask pattern M1 may include, but is not limited to, an
oxide film, a metal nitride film, a spin on hardmask (SOH) film, a SiON film, a photoresist film,
or a combination thereof.
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[00116] Referring to FIG. 101, the selected gate line GL and the gate dielectric film 118 located
under the selected gate line GL which are exposed through the hole H1 are removed by using the
mask pattern M1 as an etching mask. As a result, a separation space S1 that communicates with
the hole H1 may be formed. A top surface of the fin-type active region FA may be exposed
through the hole H1 and the separation space S1.

[00117] Referring to FIG. 10J, the fin separation trench T1 that communicates with the
separation space S1 is formed in the fin-type active region FA by etching the fin-type active
region FA exposed through the hole H1 and the separation space S1 by using the mask pattern
M1 as an etching mask.

[00118] When the fin separation trench T1 is formed, in order to form a structure of FIG. 2C,
the device isolation film 112 that covers both side walls of the fin-type active region FA may
also be etched while the fin-type active region FA for forming the fin separation trench T1 is
formed. As a result, a structure where a bottom surface of the fin separation trench T1 and a top
surface of the device isolation film 112 extend at substantially the same level may be obtained in
a region exposed through the hole H1, and the separation space S1 may have a bottom surface
that extends substantially evenly in the Y direction.

[00119] In contrast, when the fin separation trench T1 is formed, in order to form the integrated
circuit device 200 of FIG. 3, a structure in which a bottom surface of the fin separation trench T1
and a top surface of the device isolation film 112 extend at different levels may be formed in a
region exposed through the hole H1 as shown in FIG. 3 by adjusting an etch selectivity between
the fin-type active region FA and the device isolation film 112 according to needs during a
process of etching the fin-type active region FA for forming the fin separation trench T1. In this

case, a bottom surface of the separation space S1 may have an uneven profile in the Y direction.
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[00120] Although not shown, before the fin-type active region FA is etched in order to form the
fin separation trench T1 in the fin-type active region FA, a process of forming an insulating liner
(not shown) that covers side walls of a pair of insulating spacers 162 exposed through the
separation space S1 that communicates with the hole H1 may be further performed. The
insulating liner may include a silicon nitride film. When the fin-type active region FA is etched
through the separation space S1 after the insulating liner is formed, a width of the fin separation
trench T1 in the X direction may be less than that in FIG. 10J.

[00121] Referring to FIG. 10K, a buried insulating film having a thickness great enough to fill
the fin separation trench T1 and the separation space S1 (see FIG. 10J) is formed, and then the
insulating separation structure 120 that fills the fin separation trench T1 and the separation space
S1 is formed by removing unnecessary portions of the buried insulating film to expose a top
surface of the gate insulating capping layer 180.

[00122] Thus, the portion of the insulating separation structure 120 may be located at the same
vertical level as the plurality of gate lines GL.

[00123] In some embodiments, the buried insulating film may include a single insulating film,
or a multi-layer structure including a plurality of insulating films. In other embodiments, the
buried insulating film may include an air gap. The buried insulating film may include, but is not
limited to, a silicon oxide film, a silicon nitride film, a SiOCN film, a SiCN film, or a
combination thereof.

[00124] Referring to FIG. 10L, the interlayer insulating film 190 that is planarized is formed on
a resultant structure including the insulating separations structure 120, and then a mask pattern
M2 is formed on the interlayer insulating film 190. The mask pattern M2 may include a plurality

of holes H2 through which a top surface of the interlayer insulating film 190 is exposed in
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regions corresponding to the plurality of source/drain contact plugs CA and the jumper corﬁact
130 of FIG. 1.

[00125] The mask pattern M2 may be formed of a material having an etch selectivity different
from those of materials of the inter-gate insulating film 164 and the interlayer insulating film 190.
For example, the mask pattern M2 may include, but is not limited to, an oxide film, a metal
nitride film, a SOH film, a SiON film, a photoresist film, or a combination thereof.

[00126] Referring to FIG. 10M, the inter-gate insulating film 164, the insulating separation
structure 120, and the insulating spacers 162 that cover both side walls of the insulating
separation structure 120 are exposed through the plurality of holes H2 by etching the interlayer
insulating film 190 exposed through the plurality of holes H2 from a resultant structure of FIG.
10L, and then a plurality of first contact holes CAH and a jumper contact hole 130H through
which the plurality of source/drain regions 172 are exposed are formed by etching the exposed
inter-gate insulating film 164. In example embodiments, the plurality of first contact holes CAH
and a jumper contact hole 130H are simultaneously formed. Next, the mask pattern M2 may be
removed.

[00127] Before or after the plurality of first contact holes CAH and the jumper contact hole
130H are formed, a mask pattern (not shown) including a plurality of holes through which a top
surface of the interlayer insulating film 190 is exposed may be formed on the interlayer
insulating film 190 in regions corresponding to the plurality of gate contact plugs CB of FIG. 1,
and a plurality of second contact holes (not shown) through which top surfaces of the gate lines
GL are exposed may be formed by etching the interlayer insulating film 190 and the gate
insulating capping layers 180 located under the interlayer insulating film 190 which are exposed

through the plurality of holes by using the mask pattern as an etching mask. In a process

33



described below with reference to FIGS. 10N and 100, the plurality of gate contact plugs CB of
FIGS. 2C and 2D may be formed in the plurality of second contact holes.

[00128] Referring back to FIG. 10M, the insulating liner 126 may be formed inner side walls of
the plurality of first contact holes CAH and the jumper contact hole 130H.

[00129] In order to form the insulating liner 126, an insulating thin film that conformably
covers an exposed surface of a resultant structure including the plurality of first contact holes
CAH and the jumper contact hole 130H may be formed, and then the plurality of source/drain
regions 172 may be exposed trough the plurality of first contact holes CAH and the jumper
contact hole 130H by etching back the insulating thin film. The insulating liner 126 may include,
but is not limited to, a silicon nitride film.

[00130] In some embodiments, while the insulating liner 126 is formed on the inner side walls
of the plurality of first contact holes CAH and the jumper contact hole 130H, the insulating liner
126 may also be formed on inner side walls of a plurality of second contact holes (not shown) for
forming the plurality of gate contact plugs CB of FIGS. 2C and 2D. In other embodiments, a
process of forming the insulating liner 126 on inner side walls of the plurality of second contact
holes (not shown) may be performed separately before or after a process of forming the
insulating liner 126 on inner side walls of the plurality of first contact holes CAH and the jumper
contact hole 130H.

[00131] Referring to FIG. 10N, the metal silicide film 128 that covers the source/drain regions
172 in the plurality of first contact holes CAH and the jumper contact hole 130H, and a
conductive film CL that fills the plurality of first contact holes CAH and the jumper contact hole
130H are formed. As an example, the conductive film CL that fills the plurality of first contact
holes CAH and the jumper contact hole 130H may be simultaneously formed so as to form the
source/drain contact plugs CA and the jumper contact 130.
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[00132] The conductive film CL may include a conductive barrier film CL1 that conformably
covers a top surface of the interlayer insulating film 190 and inner side walls of the plurality of
first contact holes CAH and the jumper contact hole 130H, and a buried metal film CL2 that is
located on the conductive buried film CL1 and fills the plurality of first contact holes CAH and
the jumper contact hole 130H. The buried metal film CL2 may fill the plurality of first contact
holes CAH and the jumper contact hole 130H and may be located on a top surface of the
interlayer insulating film 190 to cover the conductive barrier film CL1. In some embodiments,
the conductive barrier film CL1 may be formed of Ti, Ta, TiN, TaN, or a combination thereof,
and the buried metal film CL2 may be formed of Co, Cu, W, Ru, Mn, or a combination thereof.

[00133] In some embodiments, the following processes may be performed in order to form the
metal silicide film 128 and the conductive barrier film CL1. First, a first metal film that covers
the source/drain regions 172 in the plurality of first contact holes CAH and the jumper contact
hole 130H may be formed. The first metal film may be formed of Ti, W, Ru, Nb, Mo, Hf, Ni, Co,
Pt, Yb, Tb, Dy, Er, Pd, or a combination thereof. Next, the conductive barrier film CL1 that
covers an exposed surface of the first metal film and inner side walls of the plurality of first
contact holes CAH and the jumper contact hole 130H may be formed. In some embodiments, the
conductive barrier film CL1 may include a conductive metal nitride film. For example, the
conductive barrier film CL1 may be formed of TiN, TaN, AIN, WN, or a combination thereof.
The first metal film and the conductive barrier film CL1 may be formed by using PVD, CVD, or
ALD. Next, the metal silicide film 128 that covers the source/drain regions 172 may be formed
by inducing an interaction between a semiconductor material of the source/drain regions 172 and
a metal of the first metal film by thermally treating a resultant structure including the first metal
film and the conductive barrier film CL1. In some embodiments, after the metal silicide film 128
is formed, a part of the first metal film may remain between the metal silicide film 128 and the
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conductive barrier film CL1. In other embodiments, the first metal film may be used to form the
metal silicide film 128 while the metal silicide film 128 is formed, and thus the first metal film
may not remain between the metal silicide film 128 and the conductive barrier film CL1.

[00134] Next, the buried metal film CL2 may be formed by forming a second metal film having
a thickness great enough to fill the plurality of first contact holes CAH and the jumper contact
hole 130H on a resultant structure including the metal silicide film 128 and the conductive
barrier film CL1. CVD, PVD, or electroplating may be used to form the buried metal film CL2.
[00135] Although not shown in FIG. 10N, while the conductive film CL is formed in the
plurality of first contact holes CAH and the jumper contact hole 130H, the conductive film CL
may also be formed in the plurality of second contact holes (not shown) for forming the plurality
of gate contact plugs CB of FIGS. 2C and 2D.

[00136] Referring to FIG. 100, the conductive barrier film CL1 and the buried metal film CL2
may remain only in the plurality of first contact holes CAH and the jumper contact hole 130H by
removing unnecessary portions of the conductive barrier film CL1 and the buried metal film CL2
until a top surface of the interlayer insulating film 190 is exposed. As a result, the plurality of
source/drain contact plugs CA including the conductive barrier film CL1 and the buried metal
film CL2 remaining in the plurality of first contact holes CAH and the jumper contact 130
including the conductive barrier film CL1 and the buried metal film CL2 remaining in the
jumper contact hole 130H may be obtained. Although not shown in FIG. 100, while the plurality
of source/drain contact plugs CA and the jumper contact 130 are formed, the plurality of gate
contact plugs CB of FIGS. 2C and 2D may also be formed, and like the plurality of source/drain
contact plugs CA and the jumper contact 130, the plurality of gate contact plugs CB may each

include the conductive barrier film CL1 and the buried metal film CL2.
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[00137] Chemical mechanical polishing (CMP) may be used to remove unnecessary portions of
the conductive barrier film CL1 and the buried metal film CL2.

[00138] In example embodiments, the jumper contact 130 may be formed with the plurality of
source/drain contact plugs CA by the same processing step.

[00139] FIGS. 11A through 11H are cross-sectional views for explaining a method of
manufacturing an integrated circuit device according to a process order according to example
embodiments. A method of manufacturing the integrated circuit device 300 of FIGS. 4A and 4B
and the integrated circuit device 400 of FIGS. 5A and 5B will be explained with reference to
FIGS. 11A through 11H. FIGS. 11A through 11H are cross-sectional views taken along line
X1-X1' of FIG. 1 according to a process order.

[00140] Referring to FIG. 11A, processes of forming the plurality of dummy gate structures
DGS on the fin-type active regions FA of the substrate 110, the insulating spacers 162 covering
both side walls of the plurality of dummy gate structures DGS, the plurality of source/drain
regions 172, and the inter-gate insulating film 164 are performed by using the same method as
that described with reference to FIGS. 10A and 10B, and then a resultant structure of FIG. 10B is
planarized to expose top surfaces of the plurality of dummy gate lines D16. Next, a mask pattern
M3 is formed on a resultant structure that is planarized to expose the top surfaces of the plurality
of dummy gate lines D16. The mask pattern M3 may include a hole H3 through which the
dummy gate line D16 of the dummy gate structure DGS selected from among the plurality of
dummy gate structures DGS is exposed.

[00141] Next, an insulating space S2 that exposes the dummy gate insulating film D14 through
the hole H3 is formed by etching the dummy gate line D16 exposed through the hole H3 by

using the mask pattern M3 as an etching mask. The dummy gate insulating film D14 exposed
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through the insulating space S2 may constitute the dummy gate dielectric film 308 of FIGS. 4A
and 4B.

[00142] In other embodiments, after the dummy gate dielectric film D14 is exposed by etching
the dummy gate line D16 exposed through the insulating space S2, the fin-type active region FA
and the device isolation film 112 (see FIGS. 4A and 4B) may be exposed by removing the
exposed dummy gate dielectric film D14, and the dummy gate dielectric film 308 of FIGS. 4A
and 4B may be formed by forming a new dielectric film on a surface of the fin-type active region
FA exposed through the insulating space S2. An oxide film may be grown from the surface of
the fin-type active region FA that is exposed in order to form the new insulating film.

[00143] In other embodiments, in order to form the integrated circuit device 400 of FIGS. 5A
and 5B, the fin-type active region FA and the device isolation film 112 (see FIGS. 4A and 4B)
are exposed through the insulating space S2 by removing the dummy gate dielectric film D14
exposed through the insulating space S2, and then a process of FIG. 11B may be performed as
described below.

[00144] Referring to FIG. 11B, after the mask pattern M3 is removed from a resultant structure
of 11A, a buried insulating film having a thickness great enough to fill the insulating space S2
(see FIG. 11A) is formed by using a method similar to that described with reference to FIG. 10K,
and the insulating separation structure 320 that fills the insulating space S2 is formed by
removing unnecessary portions of the buried insulating film to expose a top surface of the
inter-gate insulating film 164. A detailed configuration of the buried insulating film is the same
as that described with reference to FIG. 10K.

[00145] Referring to FIG. 11C, a plurality of gate spaces SP3 are formed by removing
remaining portions of the plurality of dummy gate structures DGS from a resultant structure of
FIG. 11B by using a method similar to that described with reference to FIG. 10C. The insulating
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spacers 162, the fin-type active region FA, and the device isolation film 112 (see FIGS. 4A and
4B) may be exposed through the plurality of gate spaces SP3.

[00146] Referring to FIG. 11D, the gate dielectric film 318 and the gate conductive layer 119
are formed in the plurality of gate spaces SP3 (see FIG. 11C) by using a method similar to a
method of forming the gate dielectric film 118 and the gate conductive layer 119 described with
reference to FIG. 10D. Before the gate dielectric film 318 is formed, an interface film (not
shown) may be further formed on surfaces of the fin-type active region FA exposed through the
plurality of gate spaces SP3. Some parts of the fin-type active region FA exposed through the
plurality of gate spaces SP3 may be oxidized in order to form the interface film. |

[00147] Referring to FIG. 11E, a top surface of the inter-gate insulating film 164 and a top
surface of the insulating separation structure 320 may be exposed by removing unnecessary
portions of the gate dielectric film 318 and the gate conductive layer 119 (see FIG. 11D) by
using a method similar to that described with reference to FIG. 10E, and the plurality of gate
dielectric films 318 and the gate conductive layers 119 may remain only in the plurality of gate
spaces SP3 (see FIG. 11C). The gate conductive layers 119 remaining in the plurality of gate
spaces SP3 may constitute the plurality of gate lines GL.

[00148] Referring to FIG. 11F, some of the plurality of gate spaces SP3 are emptied by
removing some upper portions of the plurality of gate lines GL and the plurality of gate dielectric
films 318 by using a method similar to that described with reference to FIGS. 10F and 10G, and
then the plurality of gate insulating capping layers 180 that cover the plurality of gate lines GL
and the plurality of gate dielectric films 318 in the plurality of gate spaces SP3 are formed.
[00149] Referring to FIG. 11G, the interlayer insulating film 190 is formed on a resultant
structure including the insulating separation structure 320 and the plurality of gate insulating
capping layers 180 by using a method similar to that described with reference to FIG. 10L, and a
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mask pattern M4 is formed on the interlayer insulating film 190. The mask pattern M4 may have
a substantially the same configuration as that of the mask pattern M2 of FIG. 10L.

[00150] Referring to FIG. 11H, the plurality of source/drain contact plugs CA and the jumper
contact 130 including the conductive barrier film CL1 and the buried metal film CL2 may be
formed by performing processes described with reference to FIGS. 10M through 100. While the
plurality of source/drain contact plugs CA and the jumper contact 130 are formed, the gate
contact plugs CB of FIG. 4B may also be formed.

[00151] Although methods of manufacturing the integrated circuit devices 100, 200, 300, and
400 of FIGS. 1, 2A-2D, 3, 4A, 4B, 5B, and 5B have been described with reference to FIGS.
10A-100 and 11A-11H, it will be understood that various modifications and changes may be
made within the scope of the inventive concept to manufacture the integrated circuit devices 500,
600, 700, and 800 of FIGS. 6A-6C and 7-9.

[00152] An integrated circuit device according to the present disclosure includes an insulating
separation structure located on a fin-type active region and extending in a direction parallel to a
gate line, and a jumper contact located on the fin-type active region and connecting a pair of
source/drain regions passes over the insulating separation structure, instead of the gate line.
Accordingly, a short circuit between the jumper contact and the gate line may be prevented. Also,
an additional process for cutting the gate line passing between the pair of source/drain regions in
an inter-device separation region may be omitted, and an additional space for cutting the gate
line in the inter-device separation region may not need to be secured. Accordingly, an area of the
inter-device separation region may be minimized, a size of a logic cell may be reduced, and an
insulating distance between contacts in the logic cell having a reduced size may be stably

secured.
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[00153] Various embodiments may provide a method of manufacturing an integrated circuit
device. The method may include forming a fin-type active region extending in a first direction on
a substrate. The method may also include forming a pair of source/drain regions on the fin-type
active region. The method may further include forming an insulating separation structure
extending in a second direction that intersects the first direction between the pair of source/drain
regions. The method may additionally include forming a pair of split gate lines spaced apart from
each other with the insulating separation structure therebetween and extending in the second
direction to be aligned with the insulating separation structure. The method may also include
forming a jumper contact located over the insulating separation structure and connecting the pair
of source/drain regions between the pair of source/drain regions.

[00154] In various embodiments, forming the insulating separation structure may include
forming a gate line extending in the second direction on the fin-type active region; forming a
separation space by removing a part of the gate line; and forming the insulating separation
structure filling the separation space.

[00155] In various other embodiments, forming the insulating separation structure may include
forming a gate line extending in the second direction on the fin-type active region; forming a
separation space by removing a part of the gate line; forming a fin separation trench in the
fin-type active region, the fin separation trench communicating with the separation space; and
forming the insulating separation structure filling the separation space and the fin separation
trench.

[00156] In yet various other embodiments, forming the insulating separation structure may
include forming a dummy gate line extending in the second direction on the fin-type active
region; forming a separation space by removing a part of the dummy gate line; and forming the
insulating separation structure filling the separation space. Forming the pair of split gate lines
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may include forming gate spaces on the fin-type active region by removing other parts of the
dummy gate line; and forming the pair of split gate lines in the gate spaces.

[00157] In various embodiments, forming the jumper contact may include forming a jumper
contact hole through which both the pair of source/drain regions and the insulating separation
structure are exposed; and forming a conductive layer in the jumper contact hole.

[00158] Forming the jumper contact hole may include forming a rounded convex surface on a
top surface of the insulating separation structure, and may include forming the jumper contact to
have a rounded concave surface contacting the rounded convex surface of the insulating
separation structure.

[00159] In various embodiments, the method may also include forming first and second
source/drain regions on the fin-type active region when forming the pair of source/drain regions;
forming a first gate line between the first source/drain region and one of the pair of source/drain
regions; forming a second gate line between the second source/drain region and the other one of
the pair of source/drain regions; forming contact holes through which the first and second
source/drain regions are exposed when the jumper contact hole is formed; and simultaneously
forming source/drain contact plugs and the jumper contact by filling a conductive layer in the
contact holes and the jumper contact hole.

- [00160] A level of a top surface of each of the source/drain contact plugs and the jumper
contact may be substantially the same to each other. In the first direction, a width of the jumper
contact may be greater than a width of each of the source/drain contact plugs at the level of the
top surface of the source/drain contact plugs and the jumper contact.

[00161] While the inventive concept has been particularly shown and described with reference

to embodiments thereof, it will be understood that various changes in form and details may be
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made by one of ordinary skill in the art therein without departing from the spirit and scope of the

following claims.
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WHAT IS CLAIMED IS:

1. Anintegrated circuit device comprising:

a fin-type active region extending in a first direction on a substrate;

an insulating separation structure extending in a second direction that intersects the first
direction on the fin-type active region;

a pair of split gate lines spaced apart from each other with the insulating separation
structure therebetween and extending in the second direction to be aligned with the insulating
separation structure;

a pair of source/drain regions located on the fin-type active region and spaced apart from
each other with the insulating separation structure therebetween; and

a jumper contact located over the insulating separation structure and connected between

the pair of source/drain regions.

2. The integrated circuit device of claim 1, wherein the jumper contact comprises:

a pair of vertical extensions respectively connected to the pair of source/drain regions;
and

a horizontal extension located over the insulating separation structure and extending in
the first direction,

wherein the horizontal extension vertically overlaps the insulating separation structure

and does not vertically overlap the pair of split gate lines.
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3. The integrated circuit device of claim 1 or claim 2, wherein the fin-type active region
comprises a fin separation trench having a bottom surface at a level lower than a level of a top
surface of the fin-type active region, and

wherein the insulating separation structure comprises a buried separation portion filling
the fin separation trench and a protruding separation portion integrally connected to the buried
separation portion, extending away from the fin-type active region, and protruding upward

beyond the top surface of the fin-type active region.

4. The integrated circuit device of any one of claims 1 to 3, wherein the insulating
separation structure comprises a bottom surface contacting a top surface of the fin-type active

region and a top surface contacting the jumper contact.

5. The integrated circuit device of any one of claims 1 to 4, wherein a level of a
lowermost surface of the insulating separation structure is lower or higher than a level of a

bottom surface of each of the pair of source/drain regions.

6. The integrated circuit device of any one of claims 1 to 5, further comprising:

a pair of gate insulating capping layers covering top surfaces of the pair of split gate
lines,

wherein a level of an uppermost surface of the insulating separation structure is higher
than a level of an uppermost surface of each of the pair of split gate lines and is lower than a

level of an uppermost surface of each of the pair of gate insulating capping layers.
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7. The integrated circuit device of any one of claims 1 to 6, wherein the insulating
separation structure comprises at least one of a single insulating film, a combination of a

plurality of insulating films, and an air gap.

8. The integrated circuit device of any one of claims 1 to 7, wherein the pair of split
gate lines includes a first split gate line and a second split gate line, and the first split gate line is

a normal gate line and the second split gate line is a dummy gate line.

9. The integrated circuit device of claim 8, further comprising:

a conductive line extending in a direction that intersects the first split gate line on the first
split gate line; and

a via contact plug vertically extending between the first split gate line and the conductive

line to connect the first split gate line and the conductive line.

10. The integrated circuit device of any one of claims 1 to 9, further comprising:

a first gate line between a first source/drain region and one of the pair of source/drain
regions; and

a second gate line between a second source/drain region and the other one of the pair of
source/drain regions,

wherein each of the first and second gate lines includes a conductive layer, and

wherein a portion of the insulating separation structure is located at the same vertical

level as the conductive layer of the first and second gate lines.

11. The integrated circuit device of any one of claims 1 to 10, further comprising:
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a first source/drain contact plug connected to a first source/drain region adjacent to one of
the pair of source/drain regions in the first direction; and

a second source/drain contact plug connected to a second source/drain region adjacent to
the other one of the pair of source/drain regions in the first direction,

wherein the jumper contact comprises the same material as the first and second

source/drain contact plugs.

12. An integrated circuit device comprising:

a plurality of fin-type active regions extending parallel to each other in a first direction on
a substrate;

an insulating separation structure extending in a second direction that intersects the first
direction on the plurality of fin-type active regions;

a pair of split gate lines spaced apart from each other with the insulating separation
structure therebetween and extending in the second direction to be aligned with the insulating
separation structure;

a plurality of source/drain regions formed on the plurality of fin-type active regions; and

a jumper contact extending in the first direction between first and second source/drain
regions of the plurality of source/drain regions, the first and second source/drain regions being
spaced apart from each other with the insulating separation structure therebetween,

wherein the jumper contact passes over the insulating separation structure to connect the

first and second source/drain regions to each other.

13. The integrated circuit device of claim 12, further comprising:
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a first metal silicide film formed between the first source/drain region and the jumper
contact; and
a second metal silicide film formed between the second source/drain region and the

jumper contact.

14. The integrated circuit device of claim 12 or claim 13, further comprising:

a source/drain contact plug connected to a third source/drain region of the pIurality of
source/drain regions, the third source/drain region spaced apart from the first and second
source/drain regions, the source/drain contact plug extending from the third source/drain region
in a direction away from the substrate,

wherein a top surface of the jumper contact and a top surface of the source/drain contact
plug are at the substantially same level, and

wherein a width of the top surface of the jumper contact is greater than a width of the top

surface the source/drain contact plug in the first direction.

15. The integrated circuit device of any one of claims 12 to 14, wherein the substrate
comprises a first device region where a first set of fin-type active regions of the plurality of
fin-type active regions are arranged, a second device region where a second set of fin-type active
regions of the plurality of fin-type active regions are arranged, and an inter-device separation
region located between the first device region and the second device region,

wherein a first split gate line of the pair of split gate lines is located in the first device
region and the inter-device separation region, and

wherein a second split gate line of the pair of split gate lines, the insulating separation
structure, and the jumper contact are located in the second device region.

48



16. The integrated circuit device of any one of claims 12 to 15, wherein, in the second
direction, a length between a first end and a second end of the jumper contact is less than a

length between a first end and a second end of the insulating separation structure.

17. The integrated circuit device of any one of claims 12 to 16, wherein the insulating
separation structure has a top surface having a rounded convex surface, and

wherein the jumper contact has a rounded concave surface contacting the rounded convex
surface of the insulating separation structure and having a shape corresponding to a profile of the

rounded convex surface.

18. A method of manufacturing an integrated circuit device, the method comprising:

forming a fin-type active region extending in a first direction on a substrate;

forming a pair of source/drain regions on the fin-type active region;

forming an insulating separation structure extending in a second direction that intersects
the first direction between the pair of source/drain regions;

forming a pair of split gate lines spaced apart from each other with the insulating
separation structure therebetween and extending in the second direction to be aligned with the
insulating separation structure; and

forming a jumper contact located over the insulating separation structure and connecting

the pair of source/drain regions between the pair of source/drain regions.

19. The method of claim 18, wherein forming the insulating separation structure
comprises:
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forming a gate line extending in the second direction on the fin-type active region;
forming a separation space by removing a part of the gate line; and

forming the insulating separation structure filling the separation space.

20. The method of claim 18, wherein forming the insulating separation structure
comprises:

forming a gate line extending in the second direction on the fin-type active region;

forming a separation space by removing a part of the gate line;

forming a fin separation trench in the fin-type active region, the fin separation trench
communicating with the separation space; and

forming the insulating separation structure filling the separation space and the fin

separation trench.
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