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TEST STRUCTURE OF' SEMICONDUCTOR DEVICE

CROSS REFERENCE TO RELATED APPLICATIONS

This application claims the benefit of U.S. Provisional Application No. 60i643,716

filed January 13, 2005 in the United States Patent and Trademark Office. the disclosure of
which is incorporated by reference herein.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a test structure of a semiconductor device, and

more particularly, to a test structure of a semiconductor device capable of conducting a

highly reliable test.

2. Description of the Related Art

As semiconductor devices continue to be highly integrated, the sheet resistance and

contact resistance of the gate electrodes and source/drain regions of the MOS transistors

increase, thereby increasing the resistance-capacitance delay time of the electrical signal

that is applied to the gate electrodes of metal oxide semiconductor (MOS) transistors.

Accordingly, to produce high-performance MOS hansistors suitable for highly

integrated semiconductor devices, a silicide layer is formed on a gate electrode and a

source/drain region of a MOS transistor. The silicide layer is usually formed by a

self-aligned silicide (salicide) process.

After a metal layer for forming silicide is coated on the entire surface of a

semiconductor substrate on which a gate electrode and a source/drain region of an MOS

transistor are formed, a silicide layer is formed by performing a thermal treafnent, such as

a rapid thermal process (RTP). However, the silicide layer thaT is formed on the

source/drain region may encroach into the lower parts of spacers formed at both side walls

of the gate electrode. This is referred to as a lateral encroachment phenomenon. In a

case where the lateral encroachment phenomenon is generated, the drain-off current Idoff

of the MOS transistor is drastically increased just as the source/drain regions become short.

The lateral encroachment phenomenon is undesirable because it degrades the electrical

characteristics and reliability of the MOS transistors.
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TEST STRUCTURE OF SEMICONDUCTOR DEVICE  CROSS
REFERENCE TO RELATED APPLICATIONS This application claims the
benefit of U.S. Provisional Application No. 60/643,716  5 filed January 13,
2005 in the United States Patent and Trademark Office, the disclosure of
which is incorporated by reference herein. BACKGROUND OF THE
INVENTION  1. Field of the Invention 10 The present invention relates to a
test structure of a semiconductor device, and  more particularly, to a test
structure of a semiconductor device capable of conducting a  highly
reliable test. 2. Description of the Related Art As semiconductor devices
continue to be highly integrated, the sheet resistance and  15 contact
resistance of the gate electrodes and source/drain regions of the MOS
transistors  increase, thereby increasing the resistance-capacitance delay
time of the electrical signal  that is applied to the gate electrodes of metal
oxide semiconductor (MOS) transistors. Accordingly, to produce
high-performance MOS transistors suitable for highly  integrated
semiconductor devices, a silicide layer is formed on a gate electrode and
a  20 source/drain region of a MOS transistor. The silicide layer is usually
formed by a  self-aligned silicide (salicide) process. After a metal layer for
forming silicide is coated on the entire surface of a  semiconductor
substrate on which a gate electrode and a source/drain region of an MOS
transistor are formed, a silicide layer is formed by performing a thermal
treatment, such as 25 a rapid thermal process (RTP). However, the
silicide layer that is formed on the  source/drain region may encroach into
the lower parts of spacers formed at both side walls  of the gate electrode.
This is referred to as a lateral encroachment phenomenon. In a  case
where the lateral encroachment phenomenon is generated, the drain-off
current Idoff  of the MOS transistor is drastically increased just as the
source/drain regions become short. 30 The lateral encroachment
phenomenon is undesirable because it degrades the electrical
characteristics and reliability of the MOS transistors. 
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Accordingly, it would be desirable to have a test structure of a semiconductor

device that is capable of determining whether lateral encroachment of silicide has occurred

after performing a silicide formation process.

SUMMARY OF THE INVENTION

Disclosed is a reliable test structure capable of testing the semiconductor device

during a silicide formation process.

According to an embodiment of the present invention, there is provided a test

structure of a semiconductor device including a semiconductor substrate, a transistor which

includes a gate electrode formed on first and second active regions defined within the

semiconductor subshate, and first and second junction regions which are arranged at both

sidewalls of the gate electrode to reside within the first and second active regions and are

silicided, and first and second pads through which electrical signals are applied to the

silicided first and second junction regions and detected and which are formed on the same

level as the gate electrode or the semiconductor substrate.

According to another embodiment of the present invention, there is provided a test

structure of a semiconductor device including a semiconductor substrate, a transistot array

which includes a gate electrode formed on first and second active regions defined within

the semiconductor substrate, and first and second junction regions which are aranged at

both sidewalls of the gate electrode to reside within the first and second active regions and

are siliçided, first and second pads through which electrical signals are applied to the

silicided first and second junction regions and detected and which are formed on the same

level as the gate electrode, and first and second connecting portions which respectively

connect the first and second pads to the first and secondjunction regions.

According to still another embodiment of the present inventioñ, there is provided a

test structr¡re of a semiconductor device including a semiconductor substrate, a transistor

array which includes a gate electrode formed on first and second active regions defined

within the semiconductor substrate, and first and second junction regions which are

arranged at both sidewalls of the gate electrode to reside within the first and second active

regions and are silicided, and first and second pads through which electrical signals are
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1 Accordingly, it would be desirable to have a test structure of a
semiconductor  device that is capable of determining whether lateral
encroachment of silicide has occurred  after performing a silicide
formation process. 5 SUMMARY OF THE INVENTION Disclosed is a
reliable test structure capable of testing the semiconductor device  during
a silicide formation process. According to an embodiment of the present
invention, there is provided a test  structure of a semiconductor device
including a semiconductor substrate, a transistor which  10 includes a
gate electrode formed on first and second active regions defined within
the semiconductor substrate, and first and second junction regions which
are arranged at both  sidewalls of the gate electrode to reside within the
first and second active regions and are  silicided, and first and second
pads through which electrical signals are applied to the  silicided first and
second junction regions and detected and which are formed on the same
15 level as the gate electrode or the semiconductor substrate. According
to another embodiment of the present invention, there is provided a test
structure of a semiconductor device including a semiconductor substrate,
a transistor array  which includes a gate electrode formed on first and
second active regions defined within  the semiconductor substrate, and
first and second junction regions which are arranged at 20 both sidewalls
of the gate electrode to reside within the first and second active regions
and  are silicided, first and second pads through which electrical signals
are applied to the  silicided first and second junction regions and detected
and which are formed on the same  level as the gate electrode, and first
and second connecting portions which respectively  connect the first and
second pads to the first and second junction regions. 25 According to still
another embodiment of the present invention, there is provided a  test
structure of a semiconductor device including a semiconductor substrate,
a transistor  array which includes a gate electrode formed on first and
second active regions defined  within the semiconductor substrate, and
first and second junction regions which are  arranged at both sidewalls of
the gate electrode to reside within the first and second active 
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applied to the silicided first and second junction regions and detected and which are formed

on the same level as the semiconductor substrate.

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention will become more apparent by describing in detail preferred

embodiments thereof with reference to the attached drawings in which:

FIG. I is a layout diagram of a test structure of a semiconductor device according to

one embodiment of the present invention;

FIG. 2 together shows a cross-sectional view of the test structure, taken along a line

II-II' shown in FIG. 1 and its layout diagram enlarged along the line II-[';

FIG. 3 is a partially enlarged layout diagram of a region III shown in FIG. 1;

FIG. 4 together shows a cross-sectional view of the test structure, taken along the

line II-II' shown in FIG. 1, and its resistance;

FIG. 5 illustrates the resistance of the semiconductor device according to one

embodiment of the present invention;

FIG. 6 is a layout diagram of a test structure of a semiconductor device according to

another embodiment of the present invention;

FIG. 7 is a layout diagram enlarged along a line VII-VII' shown in FIG. 6;

FIG. 8 is a partially enlarged layout diagram of a region VIII shown in FIG. 6;

FIG. 9 is a layout diagram of a test structure of a semiconductor device according to

still anqther embodiment of the present invention;

FIG. 10 together shows a cross-sectional view taken along a line X-X' shown in

FIG. 9 and an enlarged layout diagram along the line X-X';

FIG. 11 is a partially enlarged layout diagram of a region XI shown in FIG. 10;

25 FIG. 12 is a layout diagram of a test structure of a semiconduõtor device according

to a h)rther embodiment of the present invention;

FIG. 13 is a layout diagram enlarged along a line XIII-XIII' shown in FIG. 12; and

FIG. 14 is a partially enlarged layout diagram of a region XIV shown in FIG. 12.
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30 regions and are silicided, and first and second pads through which
electrical signals are  2 applied to the silicided first and second junction
regions and detected and which are formed  on the same level as the
semiconductor substrate. BRIEF DESCRIPTION OF THE DRAWINGS 5
The present invention will become more apparent by describing in detail
preferred  embodiments thereof with reference to the attached drawings in
which: FIG. 1 is a layout diagram of a test structure of a semiconductor
device according to  one embodiment of the present invention; FIG. 2
together shows a cross-sectional view of the test structure, taken along a
line  10 II-II' shown in FIG. 1 and its layout diagram enlarged along the line
II-II'; FIG. 3 is a partially enlarged layout diagram of a region III shown in
FIG. 1; FIG. 4 together shows a cross-sectional view of the test structure,
taken along the  line II-II' shown in FIG. 1, and its resistance; FIG. 5
illustrates the resistance of the semiconductor device according to one  15
embodiment of the present invention; FIG. 6 is a layout diagram of a test
structure of a semiconductor device according to  another embodiment of
the present invention; FIG. 7 is a layout diagram enlarged along a line
VII-VII' shown in FIG. 6;  FIG. 8 is a partially enlarged layout diagram of a
region VIII shown in FIG. 6; 20 FIG. 9 is a layout diagram of a test
structure of a semiconductor device according to  still another
embodiment of the present invention; FIG. 10 together shows a
cross-sectional view taken along a line X-X' shown in  FIG. 9 and an
enlarged layout diagram along the line X-X'; FIG. 11 is a partially enlarged
layout diagram of a region XI shown in FIG. 10; 25 FIG. 12 is a layout
diagram of a test structure of a semiconductor device according  to a
further embodiment of the present invention; FIG. 13 is a layout diagram
enlarged along a line XIII-XIII' shown in FIG. 12; and  FIG. 14 is a partially
enlarged layout diagram of a region XIV shown in FIG. 12.  
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DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

The present invention and methods of accomplishing the same may be understood

more readily by reference to the following detailed description of the preferred

embodiments and the accompanying drawings. Like reference numerals refer to like

elements throughout the specifi cation.

Hereinafter, a test structure of a semiconductor device including first and second

pads formed on the same level as a gate electrode of a transistor will be described with

reference to FIGS. I through 8.

FIG. I is a layout diagram of a test structure of a semiconductor device according to

one embodiment of the present invention, FIG. 2 shows a cross-sectional view of the test

structure, taken along a line II-[' shown in FIG. 1, and a layout diagram enlarged along the

line II-II', and FIG. 3 is a partially enlarged layout diagram of a region III shown in FIG. 1.

In FIG. 2, only first and second pads, first and second active regions, and connecting

portions shown along the line II-II' are shown..

Refening to FIGS. 1 through 3, the test structure I of a semiconductor device

according to one embodiment of the present invention includes a semiconductor substrate

100, a transistor anay 200, a first pad 300, a second pad 400, a first connecting portion 500

and a second connecting portion 600.

The semiconductor substrate 100 can be formed of one oÍ more semiconductor

material selected from the group consisting of Si, Ge, SiGe, Gap, GaAs, sic, SiGeC, InAs

and InP.. A p-type or n-type impurity doped substrate can be used as the semiconductor

substrate 100. A field isolation region 120 is formed within the semiconductor substrate

100 to define first and second active regions 260 and 280 where the transistot array 200 is

to be formed. The field isolation region 120 is generally a field oxide (FOX) region

formed by local oxidation of silicon (LOCOS) or a shallow trench isolãtion (STI) region.

The transistor anay 200 is formed on the first and second active regions 260 and

280. As shown in FIGS. 1 through 3, the first and second active regions 260 and 280

include first and second main active regions 261 arñ 281 arranged in a cross-finger array

and a plurality of first and second sub-active regions 262 and 282 connected to the first and

second main active regions 261 and,281, respectively, allowing the first and second active

regions 260 and' 280 to be interconnected. Further, the plurality of first and second
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30 3 DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS The
present invention and methods of accomplishing the same may be
understood  more readily by reference to the following detailed description
of the preferred  embodiments and the accompanying drawings. Like
reference numerals refer to like  5 elements throughout the specification.
Hereinafter, a test structure of a semiconductor device including first and
second  pads formed on the same level as a gate electrode of a transistor
will be described with  reference to FIGS. I through 8. FIG. 1 is a layout
diagram of a test structure of a semiconductor device according to  10 one
embodiment of the present invention, FIG. 2 shows a cross-sectional view
of the test  structure, taken along a line Il-II' shown in FIG. 1, and a layout
diagram enlarged along the  line II-II', and FIG. 3 is a partially enlarged
layout diagram of a region III shown in FIG. 1.  In FIG. 2, only first and
second pads, first and second active regions, and connecting  portions
shown along the line TI-II' are shown.. 15 Referring to FIGS. I through 3,
the test structure 1 of a semiconductor device  according to one
embodiment of the present invention includes a semiconductor substrate
100, a transistor array 200, a first pad 300, a second pad 400, a first
connecting portion 500  and a second connecting portion 600. The
semiconductor substrate 100 can be formed of one or more
semiconductor  20 material selected from the group consisting of Si, Ge,
SiGe, GaP, GaAs, SiC, SiGeC, InAs  and hip. A p-type or n-type impurity
doped substrate can be used as the semiconductor  substrate 100. A field
isolation region 120 is formed within the semiconductor substrate  100 to
define first and second active regions 260 and 280 where the transistor
array 200 is  to be formed. The field isolation region 120 is generally a
field oxide (FOX) region 25 formed by local oxidation of silicon (LOCOS)
or a shallow trench isofation (STI) region.  The transistor array 200 is
formed on the first and second active regions 260 and  280. As shown in
FIGS. 1 through 3, the first and second active regions 260 and 280  



sub-active regions 262 and 282 are arranged between the first and second main active

regions 26I and 281 facing and opposite to each other, respectively, so that a plurality of

transistors 200a,200b, "', 200n are formed on the plurality of first and second sub-active

regions 262 and282. The reason for forming the first and second main active regions 261

and 281 arranged in a cross-finger array is to improve the test accuracy by maximizing the

areas of the first and second connecting portions 500 and 600 formed on the first and

second main active regions 261 and 281. The reasons for forming the plurality of first

and second sub-active regions 262 and,282 are that a statistical analysis ofthe test structure

1 of the semiconductor device can be performed and the accuracy of the statistical analysis

is irnproved through the transistor affay 200 by respectively forming the plurality of

transistors 200a,200b, "', 200n in the plurality of first and second sub-active reglons 262

and282, which will be described in detail below.

Each of the plurality of transistors 200a, 200b, "',200n will now be described in

more detail. A gate electrode 220 is insulated from the semiconductor substrate 100 and

is formed on the plurality of first and second sub-active regions 262 and 282. A

predetermined voltage is applied to the gate electrode 220, thereby forming a channel

region on the lower part of the gate electrode 220. The gate electrode 22O can be formed

by sequentially stacking a conductive polysilicon layer 220P and a silicide layer 2205

obtained from a refractory metal such as Co, Ni, Ti, Hf or Pt on top of a gate insulating

layer 230. In one embodiment of the present invention, the gate electrode 220 is formed

by sequentially stacking the conductive polysilicon layer 220P and a Ni-silicide layer 2205.

In some cases, formation of the silicide layer 2205 may be omitted. Meanwhile, SiO2,

sioN, si3Na, Ge*orN,, Ge*siro,, a material with a high dielectric constant or a staking

layer thereof, and so on, can be used as the gate insulating layer 230. Further, spacers 240

can be formed at both sidewalls of the gate electrode 220.

First and second junction regions 270 and, 290, ïhatis, source/drain regions of each

of the plurality of transistors 200a, 200b, ..., 200n are formed by doping n-type or

p-type impurities on the first and second active regions 260 and 280 according to the type

of the test structure 1 of the semiconductor device which is to be formed. The

source/drain regions can include lightly doped drains 260L and 280L and heavily doped

drains 260H and 280H. Further, the first and second junction regions 270 and 290
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include first and second main active regions 261 and 281 arranged in a
cross-finger array  and a plurality of first and second sub-active regions
262 and 282 connected to the first and 30 second main active regions 261
and 281, respectively, allowing the first and second active  regions 260
and 280 to be interconnected. Further, the plurality of first and second  4
sub-active regions 262 and 282 are arranged between the first and
second main active  regions 261 and 281 facing and opposite to each
other, respectively, so that a plurality of  transistors 200a, 200b, --, 200n
are formed on the plurality of first and second sub-active  regions 262 and
282. The reason for forming the first and second main active regions 261
5 and 281 arranged in a cross-finger array is to improve the test accuracy
by maximizing the  areas of the first and second connecting portions 500
and 600 formed on the first and  second main active regions 261 and 281.
The reasons for forming the plurality of first  and second sub-active
regions 262 and 282 are that a statistical analysis of the test structure  I of
the semiconductor device can be performed and the accuracy of the
statistical analysis 10 is improved through the transistor array 200 by
respectively forming the plurality of  transistors 200a, 200b, - 200n in the
plurality of first and second sub-active regions 262  and 282, which will be
described in detail below. Each of the plurality of transistors 200a, 200b,
200n will now be described in  more detail. A gate electrode 220 is
insulated from the semiconductor substrate 100 and  15 is formed on the
plurality of first and second sub-active regions 262 and 282. A
predetermined voltage is applied to the gate electrode 220, thereby
forming a channel  region on the lower part of the gate electrode 220. The
gate electrode 220 can be formed  by sequentially stacking a conductive
polysilicon layer 220P and a silicide layer 220S  obtained from a refractory
metal such as Co, Ni, Ti, Hf, or Pt on top of a gate insulating 20 layer 230.
In one embodiment of the present invention, the gate electrode 220 is
formed  by sequentially stacking the conductive polysilicon layer 220P and
a Ni-silicide layer 220S.  In some cases, formation of the silicide layer
220S may be omitted. Meanwhile, SiO2,  SiON, Si3N4, Ge"OyN,, Ge.SiyO
, a material with a high dielectric constant or a staking  layer thereof, and
so on, can be used as the gate insulating layer 230. Further, spacers 240  



include silicide layers 2605 and 2805. To detect occrurence of lateral encroachment of

the silicide layer, the silicide layers 2605 and 2805 are formed on the upper parts of the

first and second junction regions 270 and 290, which are a:ranged at both sidewalls of the

gate electrode 220 and formed on the first and second active regions 260 and 280. The

silicide layers 2ó0S and 2805 can be formed using a refractory metal such as Co, Ni, Ti, Hf,

and Pt. An electrical signal can be applied to the silicided first and second junction

regions 270 and290 and detected through the first and second pads 300 and 400. In one

embodiment of the present invention, the first and second pads 300 and 400 are formed on

the same level as the gate electrode 220. Further, the first and second pads 300 and 400

are formed on the field isolation region 120. Accordingly, when a predetermined

electrical signal is applied to the first and second pads 300 and 400 and detected using a

probe, breaking of the active regions having a possibility of the occurrence can be

prevented. Further, it is preferable that the first and second pads 300 and 400 are formed

on the same level as the gate electrode 220 using the same material as the gate electrode

220. The first and second pads 300 and 400 can include the polysilicon layers 320P and

420P and the silicide layer 3205 and 4203, which are sequentially formed on insulating

layers 330 and 430.

The first and second connecting portions 500 and 600 connect the first and second

pads 300 and 400 to the first and second junction regions 270 and 290, respectively. For

example, the first and second connecting portions 500 and 600 are doped within the first

and seqond main active regions 261 and,28l. The first and second connecting portions

500 and 600 can have wells 540 and 640 of the same conductive type as the first and

second junction regions 270 and 290, insulating layer 530 and 630 formed on the wells 540

and 640, and auxiliary pads 520 and 620 formed on the insulating layer 530 and 630,

respectively. Further, to completely connect the first and second pacls 300 and 400 to the

fìrst-and second junction regions 270 and 290, the wells 540 and 640 can be formed on

lower parts of the first and second pads 300 and 400. For example, the plurality of wells

540 and 640 can be formed in the form of stripe along the first and second main active

regions 261 and 281. Although not shown in the drawings, a well, for example, a p-type

well of the same conductive tlpe as that of the semiconductor substrate 100 can be formed
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25 can be formed at both sidewalls of the gate electrode 220. First and
second junction regions 270 and 290, that is, source/drain regions of each
of the plurality of transistors 200a, 200b, - 200n are formed by doping
n-type or p-type impurities on the first and second active regions 260 and
280 according to the type  of the test structure 1 of the semiconductor
device which is to be formed. The  30 source/drain regions can include
lightly doped drains 260L and 280L and heavily doped drains 260H and
280H. Further, the first and second junction regions 270 and 290  5
include silicide layers 260S and 2805.. To detect occurrence of lateral
encroachment of  the silicide layer, the silicide layers 260S and 280S are
formed on the upper parts of the  first and second junction regions 270
and 290, which are arranged at both sidewalls of the  gate electrode 220
and formed on the first and second active regions 260 and 280. The 5
silicide layers 260S and 280S can be formed using a refractory metal such
as Co, Ni, Ti, Hf,  and Pt. An electrical signal can be applied to the
silicided first and second junction  regions 270 and 290 and detected
through the first and second pads 300 and 400. In one  embodiment of the
present invention, the first and second pads 300 and 400 are formed on
the same level as the gate electrode 220. Further, the first and second
pads 300 and 400 10 are formed on the field isolation region 120.
Accordingly, when a predetermined  electrical signal is applied to the first
and second pads 300 and 400 and detected using a  probe, breaking of
the active regions having a possibility of the occurrence can be
prevented. Further, it is preferable that the first and second pads 300 and
400 are formed  on the same level as the gate electrode 220 using the
same material as the gate electrode 15 220. The first and second pads
300 and 400 can include the polysilicon layers 320P and  420P and the
silicide layer 320S and 4208, which are sequentially formed on insulating
layers 330 and 430. The first and second connecting portions 500 and 600
connect the first and second  pads 300 and 400 to the first and second
junction regions 270 and 290, respectively. For  20 example, the first and
second connecting portions 500 and 600 are doped within the first and
second main active regions 261 and 281. The first and second connecting
portions  
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between the wells 540 and 640 of a conductive tj,pe different from the p-type well

according to an operation characteristic of the test structure 1 of the semiconductor device.

Here, it is preferable that the first and second connecting portions 500 and 600 are

formed on the same level as the gate electrode220 using the same material as the gate

electrode 220. The auxiliary pads 520 and 620 can include the polysilicon layers 520P

and 620P and the silicide layers 5205 and 6205 which are sequentially formed on the

insulating layer 530 and 630.

Further, the first and second connecting portions 500 and 600 may be arranged in a

cross-finger amay on the first and second main active regions 261 and,287 ananged in a

cross-finger array. In particular, the overall area of the first and second connecting

portions 500 and 600 is sized and positioned such that the resistance of the first and second

connecting portions 500 and 600 is smaller than the resistance of the transistor anay 200.

For example, the resistance of the first and second corurecting portions 500 and 600 can be

100 or more times smaller than the resistance of the transistor array 200.

Meanwhile, the wells 540 and 640 having the same conductivity tlpe as the first

and second junction regions 270 and, 290 are formed on the lower parts of the first and

second main active regions 261 and 281. The semiconductor substrate 100 or a well (not

shown) of the conductivity type opposite to the wells 540 and 640 is formed on lower parts

of the first and second sub-active regions 262 and 282. As a result, a leakage current may

occur at an interface between the wells 540 and 640 and the semiconductor subshate 100

or the rryell. Accordingly, the first and second main active regions 261 and 281 and the

first and second sub-active regions 262 and,282 canbe connected by contact active regions

265 and 285 having as naTro\ry a width as possible. The contact active regions 265 and,

285 are formed to have a width having the margin resolution of a photolithogaphy process

to minimize the amount of leakage current. Hereinafter, an operatioñ of the test structure

I of ihe semiconductor device according to one embodiment of the present invention will

be described with reference to FIGS. 1, 4 and 5.

To detect the lateral encroachment phenomenon, a drain-off current Idoff is

measured. For example, in a case of NMOS transistor as in FIG. 4, the semiconductor

substrate 100 and the first pad 300 are connected to a ground voltage GND, the second pad

400 is connected to a positive voltage FORCE (+), and the gate electrode 220 is connected
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500 and 600 can have wells 540 and 640 of the same conductive type as
the first and  second junction regions 270 and 290, insulating layer 530
and 630 formed on the wells 540  and 640, and auxiliary pads 520 and
620 formed on the insulating layer 530 and 630, 25 respectively. Further,
to completely connect the first and second pads 300 and 400 to the  first
and second junction regions 270 and 290, the wells 540 and 640 can be
formed on  lower parts of the first and second pads 300 and 400. For
example, the plurality of wells  540 and 640 can be formed in the form of
stripe along the first and second main active  regions 261 and 281.
Although not shown in the drawings, a well, for example, a p-type 30 well
of the same conductive type as that of the semiconductor substrate 100
can be formed  6 between the wells 540 and 640 of a conductive type
different from the p-type well  according to an operation characteristic of
the test structure 1 of the semiconductor device. Here, it is preferable that
the first and second connecting portions 500 and 600 are  formed on the
same level as the gate electrode 220 using the same material as the gate
5 electrode 220. The auxiliary pads 520 and 620 can include the
polysilicon layers 520P and 620P and the silicide layers 5205 and 6205
which are sequentially formed on the  insulating layer 530 and 630.
Further, the first and second connecting portions 500 and 600 may be
arranged in a  cross-finger array on the first and second main active
regions 261 and 281 arranged in a  10 cross-finger array. In particular, the
overall area of the first and second connecting portions 500 and 600 is
sized and positioned such that the resistance of the first and second
connecting portions 500 and 600 is smaller than the resistance of the
transistor array 200.  For example, the resistance of the first and second
connecting portions 500 and 600 can be  100 or more times smaller than
the resistance of the transistor array 200. 15 Meanwhile, the wells 540
and 640 having the same conductivity type as the first  and second
junction regions 270 and 290 are formed on the lower parts of the first and
second main active regions 261 and 281. The semiconductor substrate
100 or a well (not  shown) of the conductivity type opposite to the wells
540 and 640 is formed on lower parts  of the first and second sub-active
regions 262 and 282. Asa result, a leakage current may 
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to the ground voltage GND or a negative voltage FoRcE (-). Here, a current path is

formed by the second pad 400, the second connecting portion 600, the transistor anay 20O,

the first connecting portion 500 and the first pad 300. That is, the main current path is

formed in an arrow direction indicated by b r a.

The current path (a) will first be described.

In one embodiment of the present invention, the first and second active regions 260

and 280 include the silicide layers 2605 and 2805, respectively. Since a voltage that

disturbs channel formation is applied to the gate electrode 220,the current path (a) is not

formed in a normal transistor. However, if the lateral encroachment phenomenon occurs,

the silicide layer 2805 can be formed up to a lower part of the spacer 24O as in FIG. 4. If

the lateral encroachment occurs as described above, a positive voltage of 1.0 V is applied

to the semiconductor substrate 100 by the silicide layer 2805, which is electrically

connected to a positive voltage FORCE (+) of about 1.0 V and formed up to the lower part

of the spacer 240 (that is, lateral encroachment). As a result, a forward diode is turned on

between the semiconductor substrate 100 and the first junction region 270 corurected to the

ground voltage GND so that a curent flows in the direction indicated by the arrow (a).

Accordingly, the drain-off current Idoff of the transistor aîay 200 is greatly increased

compared with the case of the normal state.

As to current path (b), a current passes through the insulating layers 530 and 630 of

the first and second connecting portions 500 and 600 using FN tunneling phenomenon.

.With regard to current path (c), since the wells 540 and 640 having the same

conductivity type as the first and second junction regions 270 and 290 are formed on the

lower parts of the first and second main active regions 267 and 281 and the semiconductor

substrate 100 or a well (not shown) of the conductivity type opposite to the wells 540 and

640 is formed on the lower parts of the first and second sub-active rðgions 262 and 282, a

leakäge current may occur at an interface between the wells 540 and 640 and the

semiconductor substrate 100 or the well.

The resistance of the test structure I of the semiconductor device including the

transistor anay 200 comprised of the n-numbered transistors 200a,200b, ..., 200n can be

expressed in consideration of the current paths (a), (b) and (c), as shown in FIGS. 4 and 5.

If the resistance of the n-numbered transistors 200a,200b, ..., 200n is
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20 occur at an interface between the wells 540 and 640 and the
semiconductor substrate 100  or the well. Accordingly, the first and
second main active regions 261 and 281 and the  first and second
sub-active regions 262 and 282 can be connected by contact active
regions  265 and 285 having as narrow a width as possible. The contact
active regions 265 and  285 are formed to have a width having the margin
resolution of a photolithography process 25 to minimize the amount of
leakage current. Hereinafter, an operation of the test structure  1 of the
semiconductor device according to one embodiment of the present
invention will  be described with reference to FIGS. 1, 4 and 5. To detect
the lateral encroachment phenomenon, a drain-off current Idoff is
measured. For example, in a case of NMOS transistor as in FIG. 4, the
semiconductor  30 substrate 100 and the first pad 300 are connected to a
ground voltage GND, the second pad 400 is connected to a positive
voltage FORCE (+), and the gate electrode 220 is connected  7 to the
ground voltage GND or a negative voltage FORCE (-). Here, a current
path is  formed by the second pad 400, the second connecting portion
600, the transistor array 200,  the first connecting portion 500 and the first
pad 300. That is, the main current path is  formed in an arrow direction
indicated by b a. 5 The current path (a) will first be described. In one
embodiment of the present invention, the first and second active regions
260  and 280 include the silicide layers 2605 and 2805, respectively.
Since a voltage that  disturbs channel formation is applied to the gate
electrode 220, the current path (a) is not  formed in a normal transistor.
However, if the lateral encroachment phenomenon occurs, 10 the silicide
layer 2805 can be formed up to a lower part of the spacer 240 as in FIG.
4. If  the lateral encroachment occurs as described above, a positive
voltage of 1.0 V is applied  to the semiconductor substrate 100 by the
silicide layer 2805, which is electrically  connected to a positive voltage
FORCE (+) of about 1.0 V and formed up to the lower part  of the spacer
240 (that is, lateral encroachment). As a result, a forward diode is turned
on 15 between the semiconductor substrate 100 and the first junction
region 270 connected to the  ground voltage GND so that a current flows
in the direction indicated by the arrow (a).  



constant to r and the resistance R¡¡¡ç between the semiconductor substrate 100 and the

wells 540 and 640 is sufficiently large, the total resistance &ot can be approximated to

2Rcox + rln as in the following Equation 1. To approximate to 2R6e¡ + r/n, the

resistance RlrNr between the semiconductor substrate 100 and the wells 540 and 640 must

be sufficiently large. Accordingly, the contact active regions 265 and 285 (refer to FIG.

2) connecting the first and second main active regions 261 and 281 to the first and second

sub-active regions 262 and 282 must have as small a contact area as possible. The contact

active regions 265 and 285 preferably have a width having the margin resolution of a

photolithography process.

[Equation 1]

R , o ,  =  2 R a o *  + -  2 R o o *  +  r  I  n

I  ( l  r  r , , . n )

If the n-numbered transistors 200a, 200b, "',200n are all in a healthy, normal state

and a relationship of r/n >> 2Rcox is satisfied, the total resistance R tot, healthy in a healthy

state can be approximated to rln as in the following Equation 2.

fE{uation 2]

Rtot.hearthy * 2Roo* + r / n x r / n

( ' :  r / n ) >  R o o * )

If the lateral encroachment phenomenon occurs in one transistor 200a among the

n-numbered transistors 200a, 200b, "', 200n, the total resistance R tot. leaþ can be

approximated to 2Rcox as in the following Equation 3, which is because a resistance r1..¡u

of the transistor with leakage current due to lateral encroachment is very small.

. ì l
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[Equation 3]

3 0  
* - : *  =  2 R * r  *  r ø n .  *  2 R o o ,

( . ' '  I  ( l  /  r , , . , , )  x  |  /  r , " * , , ,  r u " h ,

Accordingly, the drain-off current Idoff of the transistor array 200 is greatly
increased  compared with the case of the normal state. As to current path
(b), a current passes through the insulating layers 530 and 630 of  20 the
first and second connecting portions 500 and 600 using FN tunneling
phenomenon.  With regard to current path (c), since the wells 540 and 640
having the same conductivity type as the first and second junction regions
270 and 290 are formed on the  lower parts of the first and second main
active regions 261 and 281 and the semiconductor  substrate 100 or a
well (not shown) of the conductivity type opposite to the wells 540 and 25
640 is formed on the lower parts of the first and second sub-active regions
262 and 282, a  leakage current may occur at an interface between the
wells 540 and 640 and the  semiconductor substrate 100 or the well. The
resistance of the test structure 1 of the semiconductor device including the
transistor array 200 comprised of the n-numbered transistors 200a, 200b,
, 200n can be  30 expressed in consideration of the current paths (a), (b)
and (c), as shown in FIGS. 4 and 5.  If the resistance of the n-numbered
transistors 200a, 200b,  , 200n is 8 constant to r and the resistance RLINK
between the semiconductor substrate 100 and the  wells 540 and 640 is
sufficiently large, the total resistance Rtot can be approximated to  2RGOx
+ r/n as in the following Equation 1. To approximate to 2Rcox + r/n, the
resistance RUNK between the semiconductor substrate 100 and the wells
540 and 640 must 5 be sufficiently large. Accordingly, the contact active
regions 265 and 285 (refer to FIG.  2) connecting the first and second
main active regions 261 and 281 to the first and second  sub-active
regions 262 and 282 must have as small a contact area as possible. The
contact  active regions 265 and 285 preferably have a width having the
margin resolution of a  photolithography process. 10 [Equation 1] Rtor =
2Rcox + 1 1 2Rcox + r / n  (1 / rr, a) + R LJNK  



Generally, it is known that the drain off current Idoff of the normal transistors 200a,

2OOb, ' , 200n having a width of 0.1 Fm is lOnA/pm when a positive voltage

FORCE (+) of 1.0V is applied. Accordingly, in a case where the transistor anay 200 is

comprised of one thousand transistors 200a,200b, "',200n, the current I ¡s1.¡ealth, in ¿t

healtþ state of the transistor array 200 is I pA, as obtained as follows.

[Equation 4]

I to t .heat thy:1000 x10-8 x  0.1 :10-6

Accordingly, the leakage current I tot,leaky in the lateral encroached state must be

about 100 times larger than the current I tot, healthy in the healthy state, thereby enabling

accurate detection. That is, the leakage current I tot,leaþ in the lateral encroachment state

must be about 0.1 mA.

Accordingly, the following relationship must be satisfied.

fEquation 5]

f tot.h"olthy -

Itot.t"otE

10-6 2Roo, _ &ott"aq,

10-4 100 r ln &ot.healthy

Specifically, if the current I tot. healthy in the healtþ state is l¡tA and a voltage Vdd

applied to both ends of the insulating layers 530 and 630 is 1.0 V, the total resistance R 1o¡,

heartry in the healthy state, that is, r/n, is 106 C¿ .

Meanwhile, it is known that in a case where the voltage applied to both ends of the

insulating layers 530 and 630 is 1.0 V, a pass current I6s¡ perunit area (pnf) of the

insulating layers 530 and 630 is about 10 7 A/¡rnf . Accordingly, the resistance per unit

area of the insulating layers 530 and 630 is 107 O ¡rm'.

Accordingly, the total area of the insulating layers 530 and 630 must be 1000 pm'

or more so that the total resistance R tot.leaþ, that is, 2Rcox in the occulrence of the lateral

encroachment can be 100 or more times smaller than the total resistance R tot.healthv in the

healthy state, that is, r/n, as stated in Equation 5.

The total area of the insulating layers 530 and 630 is not limited to the

above-mentioned value, and the total area of the insulating layers 530 and 630 can be

adjusted according to the test accuracy required

::l
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15 If the n-numbered transistors 200a, 200b, 200n are all in a healthy,
normal state  and a relationship of r/n ' 2Rcox is satisfied, the total
resistance R tot, healthy in a healthy  state can be approximated to r/n as
in the following Equation 2. [Equation 2] Rtot.heafthy ~ 2RGOX + r/ n c r/
n  r / n >> RGOX ) If the lateral encroachment phenomenon occurs in one
transistor 200a among the  25 n-numbered transistors 200a, 200b,   ,
200n, the total resistance R tot. leaky can be  approximated to 2Rcox as
in the following Equation 3, which is because a resistance rleaky  of the
transistor with leakage current due to lateral encroachment is very small.
[Equation 3] 3() R ,., r..p. = 2Rcox + rm,y. 2 R cax 9 Generally, it is known
that the drain off current Idoff of the normal transistors 200a,  200b, , 200n
having a width of 0.1 m is lOnA/m when a positive voltage  FORCE (+) of
1.OV is applied. Accordingly, in a case where the transistor array 200 is
comprised of one thousand transistors 200a, 200b, , 200n, the current I
tot, healthy in a  5 healthy state of the transistor array 200 is 1 VA, as
obtained as follows. [Equation 4] 1 wt. h e a l t h y = 1000 X 10.8 X 0.1 =
10-6 Accordingly, the leakage current I tot, leaky in the lateral encroached
state must be  about 100 times larger than the current I tot, healthy in the
healthy state, thereby enabling  10 accurate detection. That is, the
leakage current I tot, leaky in the lateral encroachment state  must be
about 0.1 mA. Accordingly, the following relationship must be satisfied.
[Equation 5] 15 Itot.healthy _ 10-6 1 2Rlox _ "tot.leaky  Itot.leaky 1 100 r /
n Rtot.healthy 



The test structure 1 of the semiconductor device according to one embodiment of

the present invention is completed by performing only a silicide formation process.

According to the present invention, the semiconductor device can be tested immediately

after performing the silicide formation process without performing an additional

metallization process. Thus, it is possible to clearly identifu whether or not a failure of

the semiconductor device is caused by lateral encroachment generated during the silicide

formation process, and to provide a highly reliable test result. Further, since a probe to

which a voltage for the test is applied is placed on a pad formed on a shallow trench

isolation (STI) region, the semiconductor device is not damaged by the probe. Since

testing is conducted on the semiconductor device including the transistor anay 200

comprised of the plurality of transistors 200a, 200b, "', 200n, the probability of lateral

encroachment occurring during the silicide formation process can also be statistically

analyzed. Moreover, the lateral encroachment of the silicide layer can be measured

immediately after performing the silicide formation process, that is, at an initial stage of a

semiconductor device integration process. Once a failure occurs to a semiconductor

device, it is not necessary to perform processes subsequent to the silicide formation process

on the defective semiconductor device, thereby reducing the process cost.

FIG. 6 is a layout diagram of a test structure of a semiconductor device according to

another erribodiment of the present invention. FIG. 7 is a layout diagram enlarged along a

line VII-VII' shown in FIG. 6. FIG. 8 is a partially enlarged layout diagram of a region

VIII shown in FIG. 6. kì FIG. 7, only first and second pads, first and second active

regions, and connecting portions shown along the line VII-VII' are shown. A well is not

shown. Structures and components identical or equivalent to those described in the first

embodiment are designated by the same reference numerals, and descriptions thereof will

not be given.

Referring to FIGS. 6 through 8, another embodiment of the present invention is

nearly the same as the first embodiment of the present invention, however a plurality of

transistors 200a, 200b, ) 200n are each comprised of a plurality of sub-transistors

201 which are connected to one another in parallel. To form the plurality of

sub-transistors 201, first and second active regions 260 and 280 include first and second
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20 Specifically, if the current I tot. healthy in the healthy state is 1 A and a
voltage Vdd  applied to both ends of the insulating layers 530 and 630 is
1.0 V, the total resistance R tot,  healthy in the healthy state, that is, r/n, is
106 D. Meanwhile, it is known that in a case where the voltage applied to
both ends of the  insulating layers 530 and 630 is 1.0 V, a pass current
Ioox per-unit area (m') of the  25 insulating layers 530 and 630 is about
10-7 A/m'. Accordingly, the resistance per unit  area of the insulating
layers 530 and 630 is 107 f2  m'. Accordingly, the total area of the
insulating layers 530 and 630 must be 1000 m'  or more so that the total
resistance R tot.teaky, that is, 2RGox in the occurrence of the lateral
encroachment can be 100 or more times smaller than the total resistance
R tt, healthy in the  30 healthy state, that is, r/n, as stated in Equation 5.
The total area of the insulating layers 530 and 630 is not limited to the
above-mentioned value, and the total area of the insulating layers 530 and
630 can be  adjusted according to the test accuracy required. 10 The test
structure 1 of the semiconductor device according to one embodiment of
the present invention is completed by performing only a silicide formation
process.  According to the present invention, the semiconductor device
can be tested immediately  after performing the silicide formation process
without performing an additional 5 metallization process. Thus, it is
possible to clearly identify whether or not a failure of  the semiconductor
device is caused by lateral encroachment generated during the silicide
formation process, and to provide a highly reliable test result. Further,
since a probe to  which a voltage for the test is applied is placed on a pad
formed on a shallow trench  isolation (STI) region, the semiconductor
device is not damaged by the probe. Since 10 testing is conducted on the
semiconductor device including the transistor array 200  comprised of the
plurality of transistors 200a, 200b, , 200n, the probability of lateral
encroachment occurring during the silicide formation process can also be
statistically  analyzed. Moreover, the lateral encroachment of the silicide
layer can be measured  immediately after performing the silicide formation
process, that is, at an initial stage of a 



1 0

main active regions 261 and28l arranged in a cross-finger anay and a plurality of first and

second sub-active regions 262 and 282 connected thereto, respectively. The plurality of

first and second sub-active regions 262 and 282 are connected to the first and second main

active regions 261 and 281, respectively allowing the first and second active regions 260

and 280 to be interconnected. Further, the plurality of first and second sub-active regions

262 and 282 are arranged between each of the first and second main active regions 261 and

281 facing and opposite to each other, respectively, so that the plurality of transistors 200a,

200b, ' ,200n are formed on the plurality of first and second sub-active regtrons 262

and 282. Here, the f,rrst and second sub-active regions 262 and 282 include first and

second coîrmon sub-active regions 263 and 283 and a plurality of first and second branch

sub-active regions 264 and 284 connecting the first and second coÍr.mon sub-active regions

263 and 283 to form each of the plurality of transistors 200a, 200b, ' , 200n

comprised of the plurality of sub-transistors 201 which are connected to one another in

parallel.

A gate electrode 221 can have a width Wl having the margin resolution of a

photolithography process according to a space between the first and second main active

regions 261 and28I. With the proviso that the gate electrode22l having the width Wl is

extended, a middle portion 22la can be formed in a portion coffesponding to a margin

length L. "Further, the narrower the width W2 of the first and second branch sub-active

regions 264 and 284 is, the larger the number of the sub-transistors 201 is. Accordingly,

it is preferable that the width W2 of the first and second branch sub-active regions 264 and

284has the margin resolution of a photolithography process

Sin"" wells 540 and 640 (see FIG. 2) having a conductivity type different from the

semiconductor substrate 100 are formed on the lower parts of the first and second main

active regions 261 and,281 and the semiconductor substrate 100 is formed on lower parts

of the first and second sub-active regions 262 and282, a leakage current may occur at the

interface between the wells 540 and 640 and the semiconductor substrate 100.

Accordingly, it is preferable that the contact areas of contact active regions 266 and 286

connecting the f,rrst and second main active regions 267 and 281 to the first and second

sub-active regions 262 and 282 is as small as possible. The contact active regions 266

and 286 can have a width having the margin resolution of a photolithography process.
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15 semiconductor device integration process. Once a failure occurs to a
semiconductor  device, it is not necessary to perform processes
subsequent to the silicide formation process  on the defective
semiconductor device, thereby reducing the process cost. FIG. 6 is a
layout diagram of a test structure of a semiconductor device according to
another embodiment of the present invention. FIG. 7 is a layout diagram
enlarged along a  20 line VII-VII' shown in FIG. 6. FIG. 8 is a partially
enlarged layout diagram of a region VIII shown in FIG. 6. In FIG. 7, only
first and second pads, first and second active  regions, and connecting
portions shown along the line VII-VII' are shown. A well is not  shown.
Structures and components identical or equivalent to those described in
the first  embodiment are designated by the same reference numerals,
and descriptions thereof will  25 not be given. Referring to FIGS. 6 through
8, another embodiment of the present invention is  nearly the same as the
first embodiment of the present invention, however a plurality of
transistors 200a, 200b, , 200n are each comprised of a plurality of
sub-transistors  201 which are connected to one another in parallel. To
form the plurality of 30 sub-transistors 201, first and second active regions
260 and 280 include first and second  11 main active regions 261 and 281
arranged in a cross-finger array and a plurality of first and  second
sub-active regions 262 and 282 connected thereto, respectively. The
plurality of  first and second sub-active regions 262 and 282 are
connected to the first and second main  active regions 261 and 281,
respectively, allowing the first and second active regions 260 5 and 280 to
be interconnected. Further, the plurality of first and second sub-active
regions  262 and 282 are arranged between each of the first and second
main active regions 261 and  281 facing and opposite to each other,
respectively, so that the plurality of transistors 200a,  200b,   , 200n are
formed on the plurality of first and second sub-active regions 262  and
282. Here, the first and second sub-active regions 262 and 282 include
first and 10 second common sub-active regions 263 and 283 and a
plurality of first and second branch  sub-active regions 264 and 284
connecting the first and second common sub-active regions  263 and 283
to form each of the plurality of transistors 200a, 200b,    , 200n  
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In general, as the transistor becomes smaller, the widths of the gate electrode and

the spacer are reduced. - Thus, a lateral encroachment phenomenon occurs more frequently

in a narrow active region than in a wide active region. Accordingly, the sensitivity of the

test structure 2 of the semiconductor device according to another embodiment of the
present invention can be increased by forming the plurality of sub-transistors 201 in a

n¿urow region.

Hereinafter, a test structure of a semiconductor device including first and second

pads formed on the same level as a semiconductor substrate will be described with

reference to FIGS. 9 through 14.

FIG. 9 is a layout diagram of a test structure of a semiconductor device according to

still another embodiment of the present invention, FIG. l0 together shows a cross-sectional

view taken along a line X-X' shown in FIG. 9 and an enlarged layout diagram along the

line X-X', and FIG. 11 is a partially enlarged layout diagram of a region XI shown in FIG.

10' In FIG. 10, only first and second pads, first and second active regions, and connecting

portions shown along the line X-X' are shown. Structures and components identicai or

equivalent to those described in the above-described embodiment are designated by the

same reference numerals, and descriptions thereof will not be given.

Refening to FIG. 9 through 11, a test structure 3 of a serniconductor device

according to still another embodiment of the present invention includes a semiconductor

substrate 100, a transistor array 200, a first pad 301 and a second pad 401.

Jhe transistor amay 200 and the first and second pads 301 and 401 are formed on

first and second active regions 260 and 280 and the first and second active regions 260 and

280 are defined by a field isolation region 120 formed within the semiconductor substrate

100. The first and second active regions 260 and280 include first and second main active

regions 261 and 281 where the transistor array 200 is formed, a pluraliïy of first and second

sub-ãctive regions 262 and 282, and first and second pad active regions 269 and,2}9 on

which the first and second pads 301 and 401 are formed, respectively. The first and

second main active regions 261 and 281 are arranged in a cross-finger anay, and the

plurality of first and second sub-active regions 262 and282 are connected to the first afid

second main active regions 261 and281, respectively, allowing the first and second active

regions 260 and 280 to be interconnected. Further, the plurality of first and second
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comprised of the plurality of sub-transistors 201 which are connected to
one another in  parallel. 15 A gate electrode 221 can have a width W l
having the margin resolution of a  photolithography process according to a
space between the first and second main active  regions 261 and 281.
With the proviso that the gate electrode 221 having the width W 1 is
extended, a middle portion 221a can be formed in a portion corresponding
to a margin  length L. Further, the narrower the width W2 of the first and
second branch sub-active 20 regions 264 and 284 is, the larger the
number of the sub-transistors 201 is. Accordingly,  it is preferable that the
width W2 of the first and second branch sub-active regions 264 and  284
has the margin resolution of a photolithography process - Since wells 540
and 640 (see FIG. 2) having a conductivity type different from the
semiconductor substrate 100 are formed on the lower parts of the first and
second main  25 active regions 261 and 281 and the semiconductor
substrate 100 is formed on lower parts of the first and second sub-active
regions 262 and 282, a leakage current may occur at the  interface
between the wells 540 and 640 and the semiconductor substrate 100.
Accordingly, it is preferable that the contact areas of contact active
regions 266 and 286  connecting the first and second main active regions
261 and 281 to the first and second 30 sub-active regions 262 and 282 is
as small as possible. The contact active regions 266  and 286 can have a
width having the margin resolution of a photolithography process. 12 In
general, as the transistor becomes smaller, the widths of the gate
electrode and  the spacer are reduced. - Thus, a lateral encroachment
phenomenon occurs more frequently  in a narrow active region than in a
wide active region. Accordingly, the sensitivity of the  test structure 2 of
the semiconductor device according to another embodiment of the 5
present invention can be increased by forming the plurality of
sub-transistors 201 in a  narrow region. Hereinafter, a test structure of a
semiconductor device including first and second  pads formed on the
same level as a semiconductor substrate will be described with  reference
to FIGS. 9 through 14. 



sub-active regions 262 and 282 arc arranged between the first and second main active

regions 261 and' 281 facing and opposite to each other, respectively, so that a plurality of

transistors 200a,200b, "', 200n are formed on the plurality of first and second sub-active

regions 262 and282.

The respective plurality of transistors 200a, 200b, ..., 200n will now be described

in more detail. A gate electrode 220 is insulated from the semiconductor subshate 100

and is formed on the plurality of first and second sub-active regions 262 and. 282, as

described above referring to FIGS. I through 5. A predetermined voltage is applied to the

gate electrod'e 220 to form a channel region on a lower part of the gate electrode 220.

First and second junction regions 270 and 290, that is, source/drain regions of each of the

plurality of transistors 200a, 200b, "', 200n are formed by doping n-type or p-type

impurities on the first and second active regions 260 and 280 according to a type of the test

structure 3 of the semiconductor device which is to be formed. The source/drain regions

can include lightly doped drains 260L and 280L and heavily doped drains 260H and 280H.

Further, the first and second junction regions 270 and 290 include silicide layers 2605 and

2805. To detect occurrence of lateral encroachment of silicide, the silicide layers 2605

and 2805 are formed on upperparts of the first and second junction regions 270 and,290

which are arranged at both sidewalls of the gate electrode 220 and formed on the first and

second active regions 260 arñ280.

The first and second pads 301 and 401 are well pads comprised of wells 341 and

441 formed on the lower parts of the first and second pad active regions 269 and 289.

The first and second pads 301 and 401 are formed on the same level as the semiconductor

substrate 100. The first and second pads 301 and 401 are wells formed of a material

having the same conductivity type as the first and second junction regions 270 arñ 29O.

Accordingly, in a case where the first and second junction regions 27A and,290 are formed

by doping n-type impurities, the wells 341 and441 constituting the first and second pads

301 and 401 are also formed by doping n-type impurities. Accordingly, although a probe

is placed on the first and second pads 301 and 401, junction breakdown does not occur.

Further, although it is not shown in the drawings, conductive wells having a conductivity

type different from the wells 341 and 441may be formed between the wells 341 and, 441
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10 FIG. 9 is a layout diagram of a test structure of a semiconductor device
according to  still another embodiment of the present invention, FIG. 10
together shows a cross-sectional  view taken along a line X-X' shown in
FIG. 9 and an enlarged layout diagram along the  line X-X', and FIG. 11 is
a partially enlarged layout diagram of a region XI shown in FIG.  10. In
FIG. 10, only first and second pads, first and second active regions, and
connecting 15 portions shown along the line X-X' are shown. Structures
and components identical or  equivalent to those described in the
above-described embodiment are designated by the  same reference
numerals, and descriptions thereof will not be given. Referring to FIG. 9
through 11, a test structure 3 of a semiconductor device  according to still
another embodiment of the present invention includes a semiconductor
20 substrate 100, a transistor array 200, a first pad 301 and a second pad
401. The transistor array 200 and the first and second pads 301 and 401
are formed on  first and second active regions 260 and 280 and the first
and second active regions 260 and  280 are defined by a field isolation
region 120 formed within the semiconductor substrate  100. The first and
second active regions 260 and 280 include first and second main active
25 regions 261 and 281 where the transistor array 200 is formed, a
plurality of first and second  sub-active regions 262 and 282, and first and
second pad active regions 269 and 289 on  which the first and second
pads 301 and 401 are formed, respectively. The first and  second main
active regions 261 and 281 are arranged in a cross-finger array, and the
plurality of first and second sub-active regions 262 and 282 are connected
to the first and 30 second main active regions 261 and 281, respectively,
allowing the first and second active  regions 260 and 280 to be
interconnected. Further, the plurality of first and second  13 :;a sub-active
regions 262 and 282 are arranged between the first and second main
active  regions 261 and 281 facing and opposite to each other,
respectively, so that a plurality of  transistors 200a, 200b, 200n are formed
on the plurality of first and second sub-active  regions 262 and 282. 5 The
respective plurality of transistors 200a, 200b, , 200n will now be described



constituting the first and second pads 301 and 401 according to the operation characteristic

of the test structure 3 of the semiconductor device.

In addition, since the first and second pads 301 and 401 are not formed on the field

isolation region 120 and are comprised of the wells 341 and 441 having the same

conductivity type as the first and second junction regions 270 and290 on the lower parts of

the first and second junction regions 270 and 290 constituting each of the plurality of

transistors of the transistor array 200, it is not necessary to provide additional first and

second connecting portions (refer to reference numerals 500 and 600 shown in FIG. 2) to

connectthef i rstandsecondpads30l and40l tothef i rstandsecondjunct ionregions2T0

and290.

Meanwhile, it is preferable that contact areas of contact active regions 267 and,287

connecting the first and second pad active regions 269 and289 to the first and second main

active regions 261 and 281 are reduced. The widths of the contact active regions 267 and

287 may have the margin resolution of a photolithography process. The contact areas and

the widths of the contact active regions 267 and287 are set as described above, because the

wells 341 and 441 on lower parts of the first and second pad active regions 269 and,289

have a conductivity tyrpe dif[erent from the semiconductor substrate 100 on lower parts of

the first and second main active regions 261 and 281 so that a leakage current can be

generated at an interface between the wells 341 and 441 and the semiconductor substrate

100.

.Conversely, it is not necessary to separately form contact active regions (refer to

reference numerals 265 and 285 shown in FIG. 2) between the first and second main active

regions 267 and 287 and the first and second sub-active regions 262 and,282, as opposed to

the above-described embodiment of the present invention. This is because the substrate

100 having the same conductivity type is formed on the lower parts dT the first and second

main active regions 261 and,281 and the lower parts of the first and second sub-active

regions 262 and282 so that a leakage current is not generated at an interface therebetween.

In the test structure 3 of the semiconducto¡ device according to still another

ernbodiment of the present invention, no conductive polysilicon layer is formed on the field

isolation region 120. Thus, the test structure 3 of the semiconductor device can be

fabricated through as small a number of processing steps as possible.
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in more detail. A gate electrode 220 is insulated from the semiconductor
substrate 100  and is formed on the plurality of first and second sub-active
regions 262 and 282, as  described above referring to FIGS. 1 through 5.
A predetermined voltage is applied to the  gate electrode 220 to form a
channel region on a lower part of the gate electrode 220. 10 First and
second junction regions 270 and 290, that is, source/drain regions of each
of the  plurality of transistors 200a, 200b, 200n are formed by doping
n-type or p-type  impurities on the first and second active regions 260 and
280 according to a type of the test  structure 3 of the semiconductor
device which is to be formed. The source/drain regions  can include lightly
doped drains 260L and 280L and heavily doped drains 260H and 280H.
15 Further, the first and second junction regions 270 and 290 include
silicide layers 260S and  280S. To detect occurrence of lateral
encroachment of silicide, the silicide layers 260S  and 280S are formed on
upper parts of the first and second junction regions 270 and 290  which
are arranged at both sidewalls of the gate electrode 220 and formed on
the first and  second active regions 260 and 280. 20 The first and second
pads 301 and 401 are well pads comprised of wells 341 and  441 formed
on the lower parts of the first and second pad active regions 269 and 289.
The first and second pads 301 and 401 are formed on the same level as
the semiconductor  substrate 100. The first and second pads 301 and 401
are wells formed of a material  having the same conductivity type as the
first and second junction regions 270 and 290. 25 Accordingly, in a case
where the first and second junction regions 270 and 290 are formed  by
doping n-type impurities, the wells 341 and 441 constituting the first and
second pads  301 and 401 are also formed by doping n-type impurities.
Accordingly, although a probe  is placed on the first and second pads 301
and 401, junction breakdown does not occur.  Further, although it is not
shown in the drawings, conductive wells having a conductivity 30 type
different from the wells 341 and 441 may be formed between the wells
341 and 441  14 constituting the first and second pads 301 and 401
according to the operation characteristic  of the test structure 3 of the
semiconductor device. In addition, since the first and second pads 301
and 401 are not formed on the field  
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FIG. 12 is a layout diagram of a test structure of a semiconductor device according

to a further embodiment of the present invention, FIG. 13 is a layout diagram enlarged

along a line XIII-XII' shown in FIG. 72, and FIG. 14 is a partially enlarged layout

diagram of a region XIV shown in FIG. 12. In FIG. 13, only first and second pads, first

and second active regions, and connecting portions shown along the line XIII-XIII' are

shown. Structures and components identical or equivalent to those described in the

above-described embodiment are designated by the same reference numerals, and

descriptions thereof will not be given.

In a further embodiment of the present invention, as shown in FIGS. 12 through 14,

a plurality of transistors 200a, 200b, ..., 200n are each comprised of a plurality of

sub-transistors 202 which are connected to one another in parallel. To constitute the

plurality ofsub-transistors 202, first and second active regions 260 and 280 include first

and second main active regions 261 and 281 where a transistor array 200 is formed, a

plurality of first and second sub-active regions 262 and282, andfirst and second pad active

regions 269 and 289 having first and second pads 301 and 401 formed therein, respectively.

The first and second main active regions 267 and 281 are arranged in a cross-finger aray.

The plurality of first and second sub-active regions 262 and 282 arc connected to the first

and second main active regions 267 and 281, respectively, allowing the first and second

active regions 260 and.280 to be interconnected. Further, the plurality of first and second

sub-active regions 262 and 282 are arranged between the first and second main active

regions.26l and 281, the first main active region 267 facingand opposite to the second

main active region 281. Thus, the plurality of transistors 200a, 200b, .'., 200n are formed

on the plurality of first and second sub-active regions 262 and 282, respectively. Here,

the first and second sub-active regions 262 and 282 include first and second common

sub-active regions 263 and 283 and a plurality of first and secorld branch sub-active

regions 268 and'288 connecting the first and second coÍrmon sub-active regions 263 and.

283 to form each of the plurality of transistors 200a, 200b, ..., 200n comprised of the
plurality of sub-transistors 202.

A gate elechode 221 can have a width Wl having the margin resolution of the
photolithography process according to the space between the first and second main active

regions 261 and' 281. With the proviso that the gate electrod e 22I havingthe width Wl is

1 5

20

25

30

1 6

isolation region 120 and are comprised of the wells 341 and 441 having
the same  5 conductivity type as the first and second junction regions 270
and 290 on the lower parts of the first and second junction regions 270
and 290 constituting each of the plurality of  transistors of the transistor
array 200, it is not necessary to provide additional first and  second
connecting portions (refer to reference numerals 500 and 600 shown in
FIG. 2) to  connect the first and second pads 301 and 401 to the first and
second junction regions 270  10 and 290. Meanwhile, it is preferable that
contact areas of contact active regions 267 and 287  connecting the first
and second pad active regions 269 and 289 to the first and second main
active regions 261 and 281 are reduced. The widths of the contact active
regions 267 and  287 may have the margin resolution of a
photolithography process. The contact areas and 15 the widths of the
contact active regions 267 and 287 are set as described above, because
the  wells 341 and 441 on lower parts of the first and second pad active
regions 269 and 289  have a conductivity type different from the
semiconductor substrate 100 on lower parts of  the first and second main
active regions 261 and 281 so that a leakage current can be  generated at
an interface between the wells 341 and 441 and the semiconductor
substrate  20 100. Conversely, it is not necessary to separately form
contact active regions (refer to  reference numerals 265 and 285 shown in
FIG. 2) between the first and second main active  regions 261 and 281
and the first and second sub-active regions 262 and 282, as opposed to
the above-described embodiment of the present invention. This is
because the substrate 25 100 having the same conductivity type is formed
on the lower parts of the first and second  main active regions 261 and
281 and the lower parts of the first and second sub-active  regions 262
and 282 so that a leakage current is not generated at an interface
therebetween. In the test structure 3 of the semiconductor device
according to still another  embodiment of the present invention, no
conductive polysilicon layer is formed on the field  30 isolation region 120.
Thus, the test structure 3 of the semiconductor device can be  fabricated
through as small a number of processing steps as possible. 15 
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extended, a middle portion 221a can be formed in a portion corresponding to a margin

length L. Further, the narrower the width W2 of the first and second branch sub-active

regions 268 and 288 is, the larger the number of the sub+ransistors 202 is. Accordingly,

it is preferable that the widths W2 of the first and second branch sub-active regions 268

and 288 have a width having the margin resolution of a photolithography process.

It is preferable that the contact areas of contact active regions 267 and,287

connecting the first and second main active regions 261 and 281 to the first and second pad

active regions 269 and 289 are reduced. Further, the widths of the contact active regions

267 and 287 may have the range of the margin resolution for a photolithography process.

This is because wells 341 and,441on lower parts of the first and second pad active regions

269 and 289 have a conductivity type different from the semiconductor substrate 100 on

lower parts of the first and second main active regions 261 and,28l so that a leakage

current may be generated at an interface between the wells 341 and 441 and the

semiconductor substrate I 00.

In general, as the transistor becomes smaller, widths of the gate electrode and the

spacer are reduced. Thus, a lateral encroachment phenomenon occurs more frequently in

a narrow active region than in a wide active region. Accordingly, the sensitivity of the

test structure 4 of the semiconductor device according to still another embodiment of the

present invention can be increased by forming the plurality of sub-transistors 202 in a

narrow region.

The test structure of the semiconductor device according to an embodiment of the

present invention provides at least the following:

First, a lateral encroachment phenomenon can be tested after performing a silicide

formation process without a separate metallization process, thereby reducing the

fabri-cation cost.

Second, whether the failure is caused by the metallization process or the silicide

formation process can be identified.

Third, the occurrence of lateral encroachment phenomenon in the silicide formation

process can be measured through a statistical analysis.

Those skilled in the art will appreciate that many variations and modifications can

be made to the preferred embodiments without substantially departing from the principles

1 5

20

25

30

1 7

, --j-Ì:i

FIG. 12 is a layout diagram of a test structure of a semiconductor device
according  to a further embodiment of the present invention, FIG. 13 is a
layout diagram enlarged  along a line XIII-XIII' shown in FIG. 12, and FIG.
14 is a partially enlarged layout  diagram of a region XIV shown in FIG.
12. In FIG. 13, only first and second pads, first 5 and second active
regions, and connecting portions shown along the line XIII-XIII' are
shown. Structures and components identical or equivalent to those
described in the  above-described embodiment are designated by the
same reference numerals, and  descriptions thereof will not be given. In a
further embodiment of the present invention, as shown in FIGS. 12
through 14,  10 a plurality of transistors 200a, 200b, , 200n are each
comprised of a plurality of  sub-transistors 202 which are connected to
one another in parallel. To constitute the  plurality of sub-transistors 202,
first and second active regions 260 and 280 include first  and second main
active regions 261 and 281 where a transistor array 200 is formed, a
plurality of first and second sub-active regions 262 and 282, and first and
second pad active 15 regions 269 and 289 having first and second pads
301 and 401 formed therein, respectively.  The first and second main
active regions 261 and 281 are arranged in a cross-finger array.  The
plurality of first and second sub-active regions 262 and 282 are connected
to the first  and second main active regions 261 and 281, respectively,
allowing the first and second  active regions 260 and 280 to be
interconnected. Further, the plurality of first and second 20 sub-active
regions 262 and 282 are arranged between the first and second main
active  regions. 261 and 281, the first main active region 261 facing and
opposite to the second  main active region 281. Thus, the plurality of
transistors 200a, 200b,   200n are formed  on the plurality of first and
second sub-active regions 262 and 282, respectively. Here,  the first and
second sub-active regions 262 and 282 include first and second common
25 sub-active regions 263 and 283 and a plurality of first and second
branch sub-active  regions 268 and 288 connecting the first and second
common sub-active regions 263 and  283 to form each of the plurality of
transistors 200a, 200b, , 200n comprised of the  plurality of sub-transistors
202. A gate electrode 221 can have a width Wl having the margin
resolution of the  



of the present invention. Therefore, the disclosed preferred embodiments of the invention

are used in a generic and descriptive sense only and not for purposes of limitation.
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30 photolithography process according to the space between the first and
second main active  regions 261 and 281. With the proviso that the gate
electrode 221 having the width WI is  16 extended, a middle portion 221a
can be formed in a portion corresponding to a margin  length L. Further,
the narrower the width W2 of the first and second branch sub-active
regions 268 and 288 is, the larger the number of the sub-transistors 202
is. Accordingly,  it is preferable that the widths W2 of the first and second
branch sub-active regions 268  5 and 288 have a width having the margin
resolution of a photolithography process. It is preferable that the contact
areas of contact active regions 267 and 287  connecting the first and
second main active regions 261 and 281 to the first and second pad
active regions 269 and 289 are reduced. Further, the widths of the contact
active regions  267 and 287 may have the range of the margin resolution
for a photolithography process. 10 This is because wells 341 and 441 on
lower parts of the first and second pad active regions  269 and 289 have a
conductivity type different from the semiconductor substrate 100 on  lower
parts of the first and second main active regions 261 and 281 so that a
leakage  current may be generated at an interface between the wells 341
and 441 and the  semiconductor substrate 100. 15 In general, as the
transistor becomes smaller, widths of the gate electrode and the  spacer
are reduced. Thus, a lateral encroachment phenomenon occurs more
frequently in  a narrow active region than in a wide active region.
Accordingly, the sensitivity of the  test structure 4 of the semiconductor
device according to still another embodiment of the  present invention can
be increased by forming the plurality of sub-transistors 202 in a  20 narrow
region. The test structure of the semiconductor device according to an
embodiment of the  present invention provides at least the following: First,
a lateral encroachment phenomenon can be tested after performing a
silicide  formation process without a separate metallization process,
thereby reducing the  25 fabrication cost. Second, whether the failure is
caused by the metallization process or the silicide  
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What is claimed is:

l. A test structure of a semiconductor device comprising:

a semiconductor substrate;

a transistor which includes a gate electrode formed on first and second active

regions defined within the semiconductor substrate, and first and second junction regions

which are arranged at both sidewalls of the gate electrode to reside within the first and

second active regions and are silicided; and

first and second pads electrically connected respectively to the silicided first and

secondjunction regions for receiving an application ofan electrical signal and outputting a

detected signal, wherein the first and second pads are formed on the same level as the gate

electrode or the semiconductor substrate.

2. The test strucfure of claim l, wherein at least some of the first and second

pads formed on the same level as the gate electrode are formed on a field isolation region

defining the first and second active regions.

3. The test structure of claim 2, further comprising a fi¡st connecting portion

connecting the first pad to the first active region and a second connecting portion

connecting the second pad to the second active region.

4. The test structure of claim 3, wherein the first and second connecting

portions include wells having the same conductivity type as the first and second junction

regions, insulating layers formed on the wells, and auxiliary pads that are electrically

connected to the first and second pads.

5. The test structure of claim 3, wherein the overall area of the first and second

connecting portions is sized and positioned such that the resistance ofthe first and second

connecting portions is smaller than the resistance of the transistor.

6. The test structure of claim 5, wherein the resistance of the first and second

connecting portions are 100 or more times smaller than the resistance of the transistor.
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formation process can be identified. Third, the occurrence of lateral
encroachment phenomenon in the silicide formation  process can be
measured through a statistical analysis. 30 Those skilled in the art will
appreciate that many variations and modifications can  be made to the
preferred embodiments without substantially departing from the principles
17 of the present invention. Therefore, the disclosed preferred
embodiments of the invention  are used in a generic and descriptive sense
only and not for purposes of limitation. 18 What is claimed is: 1. A test
structure of a semiconductor device comprising:  a semiconductor
substrate; a transistor which includes a gate electrode formed on first and
second active  5 regions defined within the semiconductor substrate, and
first and second junction regions  which are arranged at both sidewalls of
the gate electrode to reside within the first and  second active regions and
are silicided; and first and second pads electrically connected respectively
to the silicided first and  second junction regions for receiving an
application of an electrical signal and outputting a  10 detected signal,
wherein the first and second pads are formed on the same level as the
gate  electrode or the semiconductor substrate. 2. The test structure of
claim 1, wherein at least some of the first and second  pads formed on the
same level as the gate electrode are formed on a field isolation region  15
defining the first and second active regions. 3. The test structure of claim
2, further comprising a first connecting portion  connecting the first pad to
the first active region and a second connecting portion  connecting the
second pad to the second active region. 20 4. The test structure of claim
3, wherein the first and second connecting  portions include wells having
the same conductivity type as the first and second junction  
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7. The test structure of claim 1, wherein the first and second pads formed on

the same level as the semiconductor substrate are well pads which are formed on a portion

of lower parts of the first and second junction regions and have the same conductivity type

as the first and secondjunction regions.

8. The test structure of claim 7, wherein first and second pad active regions

respectively included in the first and second active regions having the well pads formed

thereon are connected to regions other than the first and second pad active regions ofthe

first and second active regions through contact active regions that have a width having the

margin resolution of a photolithography process.

9. The test structure of claim 1 , wherein the first pad is connected to a ground

voltage, the second pad is connected to a positive voltage, and the gate electrode is

connected to a voltage that disturbs channel formation.

10. A test structure of a semiconductor device comprising:

a semiconductor substrate;

a transistor array which includes a gate electrode formed on first and second active

regions defined within the semiconductor substrate, and first and second junction regions

which æe arranged at both sidewalls of the gate elecfrode to reside within the first and

second active regions and are silicided;

first and second pads electrically connected respectively to the silicided first and

second junction regions for receiving an application of an electrical signal and ouþutting a

detected signal, wherein the first and second pads are formed on the sãme level as the gate

electrode; and

first and second connecting portions which respectively connect the first and

second pads to the first and secondjunction regions.
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regions, insulating layers formed on the wells, and auxiliary pads that are
electrically  connected to the first and second pads. 25 5. The test
structure of claim 3, wherein the overall area of the first and second
connecting portions is sized and positioned such that the resistance of the
first and second  connecting portions is smaller than the resistance of the
transistor. 30 6. The test structure of claim 5, wherein the resistance of the
first and second  connecting portions are 100 or more times smaller than
the resistance of the transistor. 19 7. The test structure of claim 1, wherein
the first and second pads formed on  the same level as the semiconductor
substrate are well pads which are formed on a portion  of lower parts of
the first and second junction regions and have the same conductivity type
5 as the first and second junction regions. 8. The test structure of claim 7,
wherein first and second pad active regions  respectively included in the
first and second active regions having the well pads formed  thereon are
connected to regions other than the first and second pad active regions of
the 10 first and second active regions through contact active regions that
have a width having the  margin resolution of a photolithography process.
9. The test structure of claim 1, wherein the first pad is connected to a
ground  voltage, the second pad is connected to a positive voltage, and
the gate electrode is  15 connected to a voltage that disturbs channel
formation. 10. A test structure of a semiconductor device comprising:  a
semiconductor substrate; a transistor array which includes a gate
electrode formed on first and second active  20 regions defined within the
semiconductor substrate, and first and second junction regions  which are
arranged at both sidewalls of the gate electrode to reside within the first
and  second active regions and are silicided; first and second pads
electrically connected respectively to the silicided first and  second
junction regions for receiving an application of an electrical signal and
outputting a  
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1 1 . The test structure of claim 10, wherein at least some of the first and second

pads formed on the same level as the gate electrode are formed on a field isolation region

defining the first and second active regions.

12. The test structure of claim 10, wherein the first and second connecting

portions include wells having the same conductivity type as the first and second junction

regions, insulating layers formed on the wells, and auxiliary pads that are electrically

connected to the first and second pads.

13. The test structure of claim 10, wherein the overall area of the first and

second connecting portions is sized and positioned such that the resistance ofthe first and

second connecting portions is smalle¡ than the resistance of the transistor.

14. The test structure of claim 13, wherein the resistance of the first and second

connecting portions are 100 or more times smaller than the resistance of the transistor.

15. The test structure of claim 10, wherein the first and second active regions

include first and second main active regions ananged in a cross-finger rirïay and a plurality

of first and second sub-active regions which are connected to the first and second main

active regions, allowing the first and second active regions to be interconnected, and which

are arranged between the first and second main active regions facing and opposite to each

other, respectively, so that transistors constituting the transistor ¿uray are formed on the

plurality of first and second sub-active regions; and

wherein the first and second connecting portions are formed on the first and second

main active regions, respectively, the first and second connecting põrtions ananged in a

cross-finger array.

16. The test structure of claim 15, wherein each of the transistors constituting

the transistor afiay includes a plurality of sub-transistors which are connected to one

another in parallel, and wherein the first and second sub-active regions include first and

second corrtmon sub-active regions, respectively, and a plurality of first and second branch
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25 detected signal, wherein the first and second pads are formed on the
same level as the gate  electrode; and first and second connecting
portions which respectively connect the first and  second pads to the first
and second junction regions. 20 11. The test structure of claim 10,
wherein at least some of the first and second  pads formed on the same
level as the gate electrode are formed on a field isolation region  defining
the first and second active regions. 5 12. The test structure of claim 10,
wherein the first and second connecting  portions include wells having the
same conductivity type as the first and second junction  regions, insulating
layers formed on the wells, and auxiliary pads that are electrically
connected to the first and second pads. 10 13. The test structure of claim
10, wherein the overall area of the first and  second connecting portions is
sized and positioned such that the resistance of the first and  second
connecting portions is smaller than the resistance of the transistor. 14.
The test structure of claim 13, wherein the resistance of the first and
second  15 connecting portions are 100 or more times smaller than the
resistance of the transistor. 15. The test structure of claim 10, wherein the
first and second active regions  include first and second main active
regions arranged in a cross-finger array and a plurality  of first and second
sub-active regions which are connected to the first and second main 20
active regions, allowing the first and second active regions to be
interconnected, and which  are arranged between the first and second
main active regions facing and opposite to each  other, respectively, so
that transistors constituting the transistor array are formed on the  plurality
of first and second sub-active regions; and wherein the first and second
connecting portions are formed on the first and second  25 main active
regions, respectively, the first and second connecting portions arranged in
a  cross-finger array. 16. The test structure of claim 15, wherein each of
the transistors constituting  the transistor array includes a plurality of
sub-transistors which are connected to one  



sub-active regions respectively connecting the first and second common sub-active regions

to constitute the plurality of sub-transistors which are connected to one another in parallel

to form the transistors.

5 17. The test structure of claim 16, wherein the first and second branch

sub-active regions have a width having the margin resolution of a photolithography

process.

18. The test structure of claim 15, wherein the first and second main active

10 regions are connected to the first and second sub-active regions through contact active

regions that have a width having the margin resolution of a photolithography process.

19. The test structure of claim 16, wherein gate electrodes of each transistor

have a width having the margin resolution of a photolithography process.

1 5

20. The test structure of claim 10, wherein the first pad is connected to a ground

voltage, the second pad is connected to a positive voltage, and the gate electrode is

connected to a voltage that disturbs channel formation.

20 21. A test structure of a serniconductor device comprising:

4 semiconductor substrate;

a transistor array which includes a gate electrode formed on first and second active

regions defined within the semiconductor substrate, and first and second junction regions

which are arranged at both sidewalls of the gate electrode to reside within the first and

25 second active regions and are silicided; and

first and second pads electrically connected respectively to the silicided first and

second junction regions for receiving an application of an electrical signal and outputting a

detected signal, wherein the first and second pads are formed on the same level as the

semiconductor substrate.

30
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30 another in parallel, and wherein the first and second sub-active regions
include first and second common sub-active regions, respectively, and a
plurality of first and second branch  21 sub-active regions respectively
connecting the first and second common sub-active regions  to constitute
the plurality of sub-transistors which are connected to one another in
parallel  to form the transistors. 5 17. The test structure of claim 16,
wherein the first and second branch  sub-active regions have a width
having the margin resolution of a photolithography  process. 18. The test
structure of claim 15, wherein the first and second main active  10 regions
are connected to the first and second sub-active regions through contact
active  regions that have a width having the margin resolution of a
photolithography process. 19. The test structure of claim 16, wherein gate
electrodes of each transistor  have a width having the margin resolution of
a photolithography process. 15 20. The test structure of claim 10, wherein
the first pad is connected to a ground  voltage, the second pad is
connected to a positive voltage, and the gate electrode is  connected to a
voltage that disturbs channel formation. 20 21. A test structure of a
semiconductor device comprising:  a semiconductor substrate; a transistor
array which includes a gate electrode formed on first and second active
regions defined within the semiconductor substrate, and first and second
junction regions  which are arranged at both sidewalls of the gate
electrode to reside within the first and  25 second active regions and are
silicided; and first and second pads electrically connected respectively to
the silicided first and  second junction regions for receiving an application
of an electrical signal and outputting a  detected signal, wherein the first
and second pads are formed on the same level as the  semiconductor
substrate. 30 
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22. The test structure of claim 21, wherein the first and second pads formed on

the same level as the semiconductor substrate are well pads which are formed on a portion

of lower parts of the first and second junction regions and have the same conductivity type

as the first and second junction regions.

23. The test structure of claim 21, wherein first and second pad active regions

respectively included in the first and second active regions having the well pads formed

thereon are connected to regions other than the first and second pad active regions ofthe

first and second active regions through contact active regions that have a width having the

margin resolution of a photolithography process.

. 24. The test structure of claim 21, wherein the first and second active regions

include first and second main active regions arranged in a cross-finger array and a plurality

of first and second sub-active regions which are connected to the first and second main

active regions, respectively, allowing the first and second active regions to be

interconnected, and which are arranged between the first and second main active regions

facing and opposite to each other, respectively, so that transistors constituting the transistor

afiay are formed on the plurality of first and second sub-active regions.

25. The test structure of claim 21, wherein each of the transistors constituting

the transistol array includes a plurality of sub-transistors which are connected to one

another in parallel, and wherein the first and second sub-active regions include first and

second common sub-active regions, respectively, and a plurality of first and second branch

sub-active regions respectively connecting the first and second common sub-active regions

to constitute the plurality of sub-transistors which are connected to oñe another in parallel

to fo.rm the transistors.

26. The test structure of claim 25, wherein the first and second branch

sub-active regions have a width having the margin resolution of a photolithography

30 process.
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22 22. The test structure of claim 21, wherein the first and second pads
formed on  the same level as the semiconductor substrate are well pads
which are formed on a portion  of lower parts of the first and second
junction regions and have the same conductivity type  as the first and
second junction regions. 5 23. The test structure of claim 21, wherein first
and second pad active regions  respectively included in the first and
second active regions having the well pads formed  thereon are
connected to regions other than the first and second pad active regions of
the  first and second active regions through contact active regions that
have a width having the  10 margin resolution of a photolithography
process. 24. The test structure of claim 21, wherein the first and second
active regions  include first and second main active regions arranged in a
cross-finger array and a plurality  of first and second sub-active regions
which are connected to the first and second main 15 active regions,
respectively, allowing the first and second active regions to be
interconnected, and which are arranged between the first and second
main active regions  facing and opposite to each other, respectively, so
that transistors constituting the transistor  array are formed on the plurality
of first and second sub-active regions. 20 25. The test structure of claim
21, wherein each of the transistors constituting  the transistor array
includes a plurality of sub-transistors which are connected to one  another
in parallel, and wherein the first and second sub-active regions include
first and  second common sub-active regions, respectively, and a plurality
of first and second branch  sub-active regions respectively connecting the
first and second common sub-active regions 25 to constitute the plurality
of sub-transistors which are connected to one another in parallel  to form
the transistors. 26. The test structure of claim 25, wherein the first and
second branch  sub-active regions have a width having the margin
resolution of a photolithography  30 process. 23 



27. The test structure of claim 25, wherein gate electrodes of each transistor

have a width having the margin resolution of a photolithography process.

5 28. The test structure of claim 21, wherein the first pad is connected to a ground

voltage, the second pad is connected to a positive voltage, and the gate electrode is
connected to a voltage that disturbs channel formation.

24

27. The test structure of claim 25, wherein gate electrodes of each
transistor  have a width having the margin resolution of a photolithography
process. 5 28. The test structure of claim 21, wherein the first pad is
connected to a ground  voltage, the second pad is connected to a positive
voltage, and the gate electrode is  connected to a voltage that disturbs
channel formation. 24 




