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(57) ABSTRACT 
An integrated circuit device capable of testing manufactur 
ing errors such as variations in dimensions at a masking step 
or the like or misalignment at an alignment step in a plurality 
of directions With a test circuit having a monitor transistor. 
The integrated circuit device has a functional circuit for 
performing a function assigned to the integrated circuit 
device and a test circuit. The test circuit comprises a 

plurality of MIS (Metal-Insulator-Semiconductor) transis 
tors each having a gate electrode projecting from a gap 
betWeen a source region and a drain region, respective gate 
electrodes projecting in directions different from one 
another. Typically, the integrated circuit device has a rect 
angular shape in Which the test circuit is disposed inside of 
each vertex thereof. The test circuit is typically formed from 
four MOS (Metal-Oxide-Semiconductor) transistors having 
gate electrodes projecting in directions different from one 
another by approximately 90 degrees. 
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INTEGRATED CIRCUIT DEVICE AND 
SEMICONDUCTOR WAFER HAVING TEST 

CIRCUIT THEREIN 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to an integrated cir 
cuit device having a test circuit as Well as a functional circuit 
on a surface of a circuit substrate such as a silicon semi 
conductor substrate With a thin-?lm formation technology, 
and to a semiconductor Wafer having a plurality of inte 
grated circuit devices partitioned through scribing areas. 

[0003] 2. Description of the Prior Art 

[0004] Integrated circuit devices such as ICs (Integrate 
Circuit) and LSIs (Large Scale Integration) are used in 
various types of electronic equipment. Such a integrated 
circuit device typically comprises a single rectangular circuit 
substrate, on Which surface a functional circuit is formed 
With a thin-?lm formation technology for implementing 
various functions to be performed by the integrated circuit. 
As a circuit substrate, a silicon semiconductor substrate, a 
GaAs semiconductor substrate or the like is generally used. 

[0005] When an integrated circuit device con?gured as 
described above is fabricated, typically, a silicon Wafer is 
provided as a single large substrate and a surface thereof is 
sectioned into a plurality of circuit substrates through a 
scribing area. The plurality of circuit substrates are formed 
for respective integrated circuit devices to be mass-produced 
at a time from a single silicon Wafer, While the scribing area 
is formed as a cutting margin for dividing the silicon Wafer 
into respective circuit substrates. 

[0006] The sectioning into circuit substrates is actually 
performed simultaneously With the formation of circuits 
With exposure utiliZing a mask. The formation of functional 
circuits of the same pattern in a plurality of circuit substrates 
results in the same integrated circuit devices mass-produced 
from a single silicon Wafer. 

[0007] HoWever, When functional circuits are formed With 
a thin-?lm formation technology such as the aforementioned 
exposure, defects in manufacture may occur in integrated 
circuit devices due to various types of manufacturing errors. 
Speci?cally, semiconductor circuits are typically formed by 
stacking layer ?lms of various shapes, in Which case defects 
may occur due to various types of errors. 

[0008] Factors of such defects include variations in vari 
ous dimensions, variations in misalignment at an alignment 
step, or the like. For example, in the case of an MIS 

(Metal-Insulator-Semiconductor) transistor, since a gate 
length of a transistor determines performance and reliability 
of a functional circuit, variations in the gate length in 
manufacturing steps causes reduced yields including perfor 
mance and reliability. Additionally, if alignment accuracy is 
not ensured at various alignment steps, a leakage current 
?oWs or a short-circuit occurs in portions Which should be 
electrically insulated, Which may cause defects. 

[0009] It is necessary to determine a completed integrated 
circuit device is satisfactory or not. HoWever, since an 
enormous number of functional elements are integrated in a 
functional circuit at a high density, it is dif?cult to individu 
ally test the functional elements for determining Whether 
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each of them is satisfactory or not. For this reason, a measure 
is taken that a monitor transistor is formed simultaneously 
With a functional circuit at the manufacture of an integrated 
circuit device for testing the presence or absence of manu 
facturing errors by the monitor transistor. 

[0010] A technology for forming a monitor transistor 
together With a functional circuit is disclosed, for example, 
in JP-A-62-229952, JP-A-63-250119, JP-A-03-262145, 
JP-A-05-055322, JP-A-05-172896, or the like. 

[0011] Among them, JP-A-62-229952 and JP-A-63 
250119 disclose that a monitor transistor is formed in a 
scribing area of a silicon Wafer to alloW the test of manu 
facturing errors Without preventing the scale of integration 
of an integrated circuit device. 

[0012] In integrated circuit devices disclosed in JP-A-03 
262145 and JP-A-05-055322, monitor transistors are formed 
in respective four corners of a rectangular circuit substrate. 
This enables the test of manufacturing errors in substantially 
the Whole area of a circuit substrate. 

[0013] In an integrated circuit device disclosed in JP-A 
05-172896, a p-channel MOS (Metal Oxide Semiconductor) 
transistor and an n-channel MOS transistor are formed as 
monitor transistors on a single circuit substrate. This enables 
the test of characteristics of both a p-channel MOS transistor 
and n-channel MOS transistor. 

[0014] Presently, design rules for integrated circuit 
devices are increasingly detailed, and it becomes very dif 
?cult to improve various dimensional accuracy and align 
ment accuracy at an alignment step. 

[0015] Integrated circuit devices such as CMOS (Comple 
mentary MOS) circuits after 0.15 pm generation exhibit 
extremely reduced yields and reliability if the dimensional 
accuracy and alignment accuracy can not be ensured. For 
example, When a gate length is reduced in dimension beloW 
a de?ned value, or When a displacement of a gate electrode 
With respect to a diffusion layer formed at the previous step 
causes a reduction in a projecting length of the gate electrode 
into the diffusion layer, a leakage current above an alloWable 
value ?oWs betWeen a source and drain of a transistor, 
rendering the transistor defective. 

[0016] On the other hand, in recent years, a chip siZe per 
integrate circuit device tends to be increased due to higher 
performance of integrated circuit devices. Additionally, 
multi-image products are increased in number for the pur 
pose of improving productivity and reducing manufacturing 
time. For this reason, it is necessary to make the most of an 
effective exposure area of an exposure system, although it is 
generally knoWn that dimensional accuracy and alignment 
accuracy are reduced in outer regions of an exposure shot. 

[0017] The causes of the reduced dimensional accuracy 
and alignment accuracy in outer regions of an exposure shot 
include distortion of a projection lens, errors in movement of 
a scanning stage, errors in detection or arrangement of 
pattern alignment, errors in detection of reticle alignment, or 
changes over time of movable sections or a detection 
system. These causes are complicatedly combined to 
increase manufacturing errors in outer regions of an expo 
sure shot. 

[0018] In this manner, the detailed design rule and the 
increased effective exposure area contribute to an increased 
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number of defects caused by manufacturing errors at an 
exposure step. As described above, various errors caused by 
exposure are signi?cantly found in outer regions of an 
eXposure shot. Monitor transistors disposed in those regions 
for suppressing manufacturing errors lead to improvement in 
yields as Well as improvement in reliability of integrated 
circuit devices. 

[0019] The referenced prior art technologies enable the 
test of manufacturing errors Without preventing the scale of 
integration of integrated circuit devices, the test of manu 
facturing errors in substantially the Whole area of a circuit 
substrate, the test of characteristics of both a p-channel MOS 
transistor and n-channel MOS transistor, or the like. 

[0020] HoWever, all of the aforementioned prior art tech 
nologies can test manufacturing errors only in one direction 
and can not test defects in a tWo-dimensionally formed 
integrated circuit device favorably. For eXample, let it be 
assumed that an MIS transistor formed on a circuit substrate 
as a functional circuit has a gate electrode oriented in an 
X-direction and its insuf?cient gate length causes an abnor 
mal current to How betWeen a source and drain. In this case, 
if a gate electrode of a monitor transistor is oriented in a 
y-direction, the abnormality can not be detected even With 
monitor transistors disposed at four corners of the circuit 
substrate, rendering the integrate circuit device defective. 

[0021] Additionally, in an integrated circuit device in 
Which monitor transistors having their gate electrodes pro 
jecting in the positive y-direction With respect to a diffusion 
layer are disposed at four corners of a circuit substrate, the 
monitor transistors can not detect an abnormality that occurs 
When a gate electrode of an MIS transistor formed as a 
functional circuit on the circuit substrate is displaced in a 
negative y-direction to cause an abnormal current to How 
betWeen a source and drain. 

[0022] In this manner, since a prior art monitor transistor 
has a gate electrode projecting in one direction from a gap 
betWeen a source region and drain region, it is impossible to 
detect all of manufacturing errors in various directions 
caused by eXposure. In a typical integrated circuit device, 
since a functional circuit is tWo-dimensionally formed With 
a con?guration corresponding to four directions of :X-di 
rections and :y-directions, the test of manufacturing errors 
only in one direction as described above does not provide a 
reliable test of defects in a integrated circuit device. 

SUMMARY OF THE INVENTION 

[0023] An object of the present invention to provide an 
integrated circuit device capable of testing manufacturing 
errors in a plurality of directions. 

[0024] Another object of the present invention to provide 
a semiconductor Wafer capable of testing manufacturing 
errors of a integrated circuit device in a plurality of direc 
tions. 

[0025] The ?rst obj ect of the present invention is achieved 
by an integrated circuit device comprising a functional 
circuit, and a test circuit including a plurality of MIS 
transistors each having a gate electrode projecting from a 
gap betWeen a source region and a drain region, respective 
gate electrodes projecting in directions different from one 
another. 
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[0026] In the integrated circuit device, various functions 
assigned to the integrated circuit can be eXerted With the 
functional circuit. Since the plurality of MIS transistors 
forming the test circuit each having a gate electrode pro 
jecting from a gap betWeen a source region and a drain 
region, respective gate electrodes projecting in directions 
different from one another, manufacturing errors in the 
functional circuit can be tested With the plurality of MIS 
transistors in a plurality of directions to favorably detect a 
defective integrated circuit device. 

[0027] In an embodiment of the integrated circuit device 
according to the present invention, the test circuit includes 
a pair of MIS transistors, the pair of MIS transistors has the 
gate electrodes projecting in directions opposite to each 
other, and a pair of the gate electrodes is formed from 
opposite end portions of an electrode layer in the same aXial 
direction. This alloWs the test of manufacturing errors in the 
functional circuit in a pair of opposite directions. At this 
time, since the gate electrodes of the pair of MIS transistors 
are formed from the end portions of a single electrode layer, 
the pair of MIS transistor forming the test circuit has a 
simple con?guration. 

[0028] The shape of the integrated circuit device is a 
predetermined polygon for eXample, and typically a rect 
angle. In this case, the test circuit may be disposed at an 
inner position of a verteX of the polygon. Since the dispo 
sition of the test circuit in this manner means that the test 
circuit is located in the outer region of the integrated circuit 
device, manufacturing errors in the functional circuit can be 
tested in substantially the Whole area of the integrated circuit 
device. 

[0029] The second object of the present invention is 
achieved by a semiconductor Wafer comprising a plurality of 
integrated circuit devices each including a functional circuit, 
a scribing area for separating the plurality of integrated 
circuit devices, and a test circuit, located in the scribing area, 
including a plurality of MIS transistors each having a gate 
electrode projecting from a gap betWeen a source region and 
a drain region, respective gate electrodes projecting in 
directions different from one another. 

[0030] The semiconductor Wafer according to the present 
invention is cut off With the scribing area to result in a 
number of integrated circuit devices mass-produced at a 
time. The integrated circuit device thus manufactured can 
generate various functions With functional circuit. Since the 
test circuit is formed in the scribing area of the semicon 
ductor Wafer and the plurality of MIS transistors forming the 
test circuit each having a gate electrode projecting from a 
gap betWeen a source region and a drain region, respective 
gate electrodes projecting in directions different from one 
another, manufacturing errors in the functional circuit of the 
integrated circuit device can be tested With the plurality of 
MIS transistors in a plurality of directions. The test circuit 
for testing the functional circuit of the integrated circuit 
device thus formed in the scribing area of the semiconductor 
Wafer causes no reduction in scale of integration of the 
integrated circuit device due to the formation of the test 
circuit. Since manufacturing errors in the functional circuit 
can be tested With the plurality of MIS transistors in a 
plurality of directions, it is possible to satisfactorily detect 
defective integrated circuit devices mass-produced from the 
semiconductor Wafer. The test circuit for testing the func 
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tional circuit of the integrated circuit device is formed in the 
scribing area of the semiconductor wafer, thereby providing 
a favorable scale of integration of the integrated circuit 
device. 

[0031] The above and other objects, features, and advan 
tages of the present invention will become apparent from the 
following description referring to the accompanying draw 
ings which illustrate eXamples of preferred embodiments of 
the present invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0032] FIG. 1 is a schematic diagram showing a con?gu 
ration of an integrated circuit device of a preferred embodi 
ment of the present invention; 

[0033] FIG. 2 is a plan view showing main portions of a 
test circuit; 

[0034] FIG. 3A is a schematic diagram showing a shape 
of an MOS (Metal-Oxide-Semiconductor) transistor which 
is an MIS transistor; 

[0035] FIG. 3B is a schematic diagram showing a rela 
tionship between the shape of the MOS transistor shown in 
FIG. 3A and a test range for manufacturing errors; 

[0036] FIG. 4 is a plan view showing a test circuit of an 
alternative embodiment; and 

[0037] FIG. 5 is a plan view showing a semiconductor 
wafer having test circuits provided in scribing areas. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0038] The following description will be made assuming 
that four directions of up, down, right and left directions in 
the accompanying drawings are used as four directions of 
forward, backward, right and left in an integrated circuit 
device of preferred embodiments of the present invention. 
However, the directions are de?ned for convenience to 
simplify the description, and it is not intended that directions 
are limited when an integrated circuit device is actually 
manufactured or used. 

[0039] An integrated circuit device shown in FIG. 1 is 
fabricated from a silicon wafer serving as a single large 
substrate with a thin-?lm formation technology which uti 
liZes a circuit manufacturing system comprising a stepping 
projection aligner. The projection aligner at least comprises 
a light source for emitting a light beam for eXposure, a reticle 
for masking the light beam emitted from the light source in 
an exposure pattern, a scanning stage for horiZontally hold 
ing a silicon wafer to move it in forward, backward, right 
and left directions, a focusing optical system for focusing the 
light beam for eXposure masked by the reticle onto a surface 
of the silicon wafer held by the scanning stage, a reticle 
replacing mechanism for replacing various reticles. The 
circuit manufacturing system provides a function for parti 
tioning a silicon wafer into sections for each integrated 
circuit device, a function for forming a circuit for each 
integrated circuit device, a function for forming a test 
circuit, or the like with the aforementioned con?guration. 

[0040] With the use of such a circuit manufacturing sys 
tem, a plurality of integrated circuit devices 100 are fabri 
cated from a single silicon wafer. Speci?cally, a plurality of 
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replaceable reticles are formed to section a large circular 
silicon wafer into a plurality of circuit substrates 101 of the 
same rectangular shape such that the same functional circuit 
and test circuit 110 are individually eXposed in each of 
circuit substrates 101 thus sectioned. 

[0041] The circuit manufacturing system holds a silicon 
wafer at each predetermined position and moves it with the 
scanning stage, and sequentially and partially eXposes it 
with the light source, the reticle and the focusing optical 
system, thereby sectioning a single silicon wafer into a 
plurality of rectangular circuit substrates 101. In other 
words, partitioning into sections is performed. 

[0042] Simultaneously, the circuit manufacturing system 
forms various functional circuits in respective circuit sub 
strates 101 thus sectioned with a thin-?lm formation tech 
nology similar to the prior art using its function for forming 
a circuit. Additionally, shown in FIG. 1, the circuit manu 
facturing system forms test circuits 110 at inner positions of 
respective four corners of circuit substrate 101. 

[0043] Each test circuit 110 thus formed herein comprises 
four MOS transistors 111 to 114 which are con?gured to 
correspond to respective four test directions of forward, 
backward, right and left. More speci?cally, ?rst and second 
MOS transistors 111 and 112 form forward and backward 
test section 115 for testing manufacturing errors in forward 
and backward directions, while third and fourth MOS tran 
sistors 113 and 114 form right and left test section 116 for 
testing manufacturing errors in right and left directions. 

[0044] Forward and backward test section 115 and right 
and left test section 116 are formed to have the same 
con?guration as each other but orientations of the respective 
sections are orthogonal to each other. Speci?cally, all of four 
MOS transistors 111 to 114 has source region 121 and drain 
region 122 in which gate electrode 123 (FIG. 2) projects 
from a gap between source region 121 and drain region 122 
such that the projecting direction of gate electrode 123 
varies from one MOS transistor to another. In ?rst MOS 
transistor 111, gate electrode 123 projects in a forward 
direction; in second MOS transistor 112, in backward direc 
tion; in third MOS transistor 113, in left direction; and in 
fourth MOS transistor 114, in right direction. 

[0045] Forward and backward test section 115, as shown 
in FIG. 2, has a pair of MOS transistors 111 and 112 with 
their gate electrodes 123 which comprise opposite end 
portions of an electrode layer in the same aXial direction 
such that projecting directions thereof are opposite to each 
other as the forward and backward directions. A pair of 
integrated gate electrodes 123 of MOS transistors 111 and 
112 is connected at contact portion 125 to single gate wire 
124 which is connected to single gate terminal 126. Addi 
tionally, a pair of source regions 121 of MOS transistors 111 
and 112 is connected at contact portions 128 to single source 
wire 127 which is connected to single source terminal 129. 
Similarly, a pair of drain regions 122 of MOS transistors 111 
and 112 is connected at contact portions 131 to single drain 
wire 130 which is connected to single drain terminal 132. As 
shown in FIG. 1, drain terminal 132 is shared in this case 
between forward and backward test section 115 and right 
and left test section 116. 

[0046] Right and left test section 116 has a con?guration 
formed by rotating 90 degrees the con?guration of forward 
and backward test section 115 in circuit substrate 100. 
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[0047] In the integrated circuit device, various functional 
circuits are con?gured such that straight line directions of 
respective circuit portions are orthogonal to each other and 
the orthogonal straight line directions of respective portions 
of a functional circuit are parallel to the aforementioned 
forWard and backward directions and left and right direc 
tions. Therefore, the projecting directions of gate electrodes 
123 of four MOS transistors 111 to 114 in test circuit 110 
correspond to forWard, backward, right and left Which are 
directions of both ends of respective paired orthogonal 
straight line directions of the functional circuit. 

[0048] Each portion of a functional circuit is formed With 
a predetermined length as a minimum unit according to the 
design rule therefor. Accordingly, MOS transistors 111 to 
114 of test circuit 110 are formed such that various dimen 
sions such as projecting length a of gate electrode 123, a 
Width of gate electrode 123 orthogonal to the projecting 
direction thereof, or respective gaps betWeen the peripheries 
of contacts 125, 128 and 131 and edges of Wires 124, 127 
and 130 are equal to or shorter than the minimum unit of 
length in the functional circuit. 

[0049] Integrated circuit device 100, as describe above, is 
formed using a circuit manufacturing system by sectioning 
a single large circular silicon Wafer into a plurality of the 
same rectangular circuit substrates 101 and simultaneously 
eXposing the same functional circuits and test circuits 110 on 
respective circuit substrates 101 thus sectioned, With a 
procedure basically similar to that of the prior art. In this 
manner, since test circuit 110 is formed simultaneously With 
a functional circuit, manufacturing errors occurring in the 
functional circuit similarly occur in test circuit 110. As a 
result, When any of gate electrodes 123 of MOS transistors 
111 to 114 in test circuit 110 is formed With a displacement 
in a direction opposite to the projecting direction corre 
sponding to manufacturing errors in a functional circuit, the 
associated one of MOS transistors 111 to 114 develops a 
short-circuit in source region 121 and drain region 122. In 
other Words, the test of electrical characteristics of MOS 
transistors 111 to 114 alloWs the generation of manufactur 
ing errors to be identi?ed. 

[0050] Additionally, When gate electrode 123 of MOS 
transistors 111 to 114 in one of test sections 115 and 116 is 
formed to be narroWed corresponding to manufacturing 
errors in a functional circuit, abnormality occurs in electrical 
characteristics, for example, a reduction in threshold voltage 
Vt. The detection of the abnormality also alloWs the gen 
eration of manufacturing errors to be identi?ed. 

[0051] In integrated circuit device 100, each test circuit 
110 comprises four MOS transistors 111 to 114 Which have 
gate electrodes 123 projecting in four directions of forWard, 
backWard, right and left, respectively. This enables inte 
grated circuit device 100 to test manufacturing errors in a 
functional circuit in four directions of forWard, backWard, 
right and left directions and to reliably test manufacturing 
errors occurring in various circuit portions in various direc 
tions. In particular, When each portion of the functional 
circuit is formed to be parallel to any of four directions of 
forWard, backWard, right and left, the four directions are 
respectively tested by test circuit 110, thereby making it 
possible to favorably test manufacturing errors possibly 
occurring in each portion of the functional circuit. Further 
more, since each of paired transistors of four MOS transis 
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tors 111 to 114 With opposite test directions has gate elec 
trode 123 comprising opposite end portions of an electrode 
layer in the same aXial direction, a test for opposite direc 
tions can be reliably performed, and the structure thereof is 
simple and productivity is satisfactory. 

[0052] Additionally, since integrated circuit device 100 is 
typically formed to be rectangular in Which test circuits 110 
are formed at inner positions of respective four corners 
thereof, the test of manufacturing errors in four directions is 
performed in substantially the Whole area of circuit substrate 
101, resulting in the Whole integrated functional circuits 
being favorably tested. Each of MOS transistors 111 to 114 
in test circuit 110 has gate electrode 123 projecting over a 
length equal to or shorter than the minimum unit in the 
design rule in the functional circuit, thereby making it 
possible to test a manufacturing error identical to the mini 
mum unit of the functional circuit if the direction in Which 
the manufacturing error occurs is aligned With the projecting 
direction of gate electrode 123. 

[0053] Although a preferred embodiment of the present 
invention has been described above, the present invention is 
not limited to the above aspect but permits various modi? 
cations Without departing its scope. For example, although 
the above aspect illustrates integrated circuit device 100 
formed in a general rectangle, integrated circuit device 100 
may be formed as a polygon such as a heXagon in Which test 
circuit 110 may be disposed in each of a plurality of corner 
portions. 
[0054] Additionally, the above aspect illustrates that 
respective portions of a functional circuit are parallel to 
forWard, backWard, right and left directions and that test 
circuit 110 is formed from four MOS transistors 111 to 114 
having gate electrodes 123 projecting in forWard, backWard, 
right and left directions. HoWever, When manufacturing 
errors only in forWard and backWard directions are of 
interest because of a structure of a functional circuit or the 
like, a test circuit may be formed from a pair of MOS 
transistors having gate electrodes projecting in forWard and 
backWard directions. When manufacturing errors only in 
forWard and left directions are of interest, a test circuit may 
be formed from a pair of MOS transistors having gate 
electrodes projecting in backWard and right directions. 

[0055] MOS transistor 111 having gate electrode 123 
projecting in a forWard direction, as shoWn in FIGS. 3A and 
3B, can favorably test manufacturing errors in a backWard 
direction as Well as errors in a left back direction and right 
back direction. HoWever, the sensitivity of test is reduced as 
an angle is larger With respect to the backWard direction, and 
left, right and forWard directions can not be tested. In other 
Words, a single MOS transistor has a test direction With a 
range Within 180 degrees centered on a direction opposite to 
a projecting direction of its gate electrode. Therefore, as 
shoWn in FIG. 4 for eXample, if test circuit 144 is formed 
from three MOS transistors 141 to 143 having their gate 
electrodes projecting in directions Which are different from 
one another by 120 degrees, manufacturing errors in all 
directions can be test With a minimum structure. Addition 
ally, When the number of MOS transistors radially disposed 
is increased, test accuracy in each direction can be 
improved. 

[0056] The position at Which test circuit 110 is formed is 
not limited to the inside of circuit substrate 101 in integrated 



US 2001/0035762 A1 

circuit device 100. For example, as shown in FIG. 5, the 
formation of the aforementioned test circuit 110 in scribing 
area 151 in silicon Wafer 150 allows test in various direc 
tions to be performed Without preventing the scale of 
integration of a functional circuit in integrated circuit device 
100. 

[0057] In the above embodiment, since a pair of MOS 
transistors 111 and 112 (113 and 114) of forWard and 
backWard (right and left) test section 115 (116) share various 
terminals 126, 129 and 132, manufacturing errors in forWard 
and backWard (right and left) directions can be test With a 
simple structure. HoWever, it is not possible to determine 
Whether a direction in Which the manufacturing error occurs 
is forWard or backWard (right or left) direction. When it is of 
concern to determine in Which direction manufacturing 
errors occur, a dedicated terminal may be provided in each 
of MOS transistors forming a test circuit. 

[0058] It is to be understood that variations and modi? 
cations of the present invention disclosed herein Will be 
evident to those skilled in the art. It is intended that all such 
modi?cations and variations be included Within the scope of 
the appended claims. 

What is claimed is: 
1. An integrated circuit device comprising: 

a functional circuit; and 

a test circuit including a plurality of MIS (Metal-Insula 
tor-Semiconductor) transistors each having a gate elec 
trode projecting from a gap betWeen a source region 
and a drain region thereof, respective gate electrodes 
projecting in directions different from one another. 

2. The integrated circuit device according to claim 1, 
Wherein said test circuit includes a pair of MIS transistors, 
said pair of MIS transistors have the gate electrodes Which 
project in directions opposite to each other and include 
opposite end portions of an electrode layer in one axial 
direction. 

3. The integrated circuit device according to claim 1, 
Wherein said test circuit includes a pair of MIS transistors 
and said pair of MIS transistors have the gate electrodes 
projecting in directions orthogonal to each other. 

4. The integrated circuit device according to claim 1, 
Wherein said test circuit includes four MIS transistors and 
said four MIS transistors have the gate electrodes projecting 
in directions different from one another With a spacing of 
approximately 90 degrees therebetWeen. 

5. The integrated circuit device according to claim 1, 
Wherein said integrated circuit device is con?gured as a 
predetermined polygon and said test circuit is disposed at a 
inner position of a vertex of the polygon. 

6. The integrated circuit device according to claim 5, 
Wherein the polygon is a rectangle. 

7. The integrated circuit device according to claim 1, 
Wherein said functional circuit has respective portions 
formed With a predetermined length as a minimum unit in 
accordance With a design rule and the gate electrode projects 
over a length equal to or shorter than the minimum unit in 
said test circuit. 
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8. A semiconductor Wafer comprising: 

a plurality of integrated circuit devices each including a 
functional circuit; 

a scribing area for partitioning said plurality of integrated 
circuit devices; and 

a test circuit, located in said scribing area, including a 
plurality of MIS transistors each having a gate elec 
trode projecting from a gap betWeen a source region 
and a drain region thereof, respective gate electrodes 
projecting in directions different from one another. 

9. The semiconductor Wafer according to claim 8, Wherein 
said test circuit includes a pair of MIS transistors, said pair 
of MIS transistors have the gate electrodes Which project in 
directions opposite to each other and include opposite end 
portions of an electrode layer in one axial direction. 

10. The semiconductor Wafer according to claim 8, 
Wherein said test circuit includes a pair of MIS transistors 
and said pair of MIS transistors have the gate electrodes 
projecting in directions orthogonal to each other. 

11. The semiconductor Wafer device according to claim 8, 
Wherein said test circuit includes four MIS transistors and 
said four MIS transistors have the gate electrodes projecting 
in directions different from one another With a spacing of 
approximately 90 degrees therebetWeen. 

12. The semiconductor Wafer device according to claim 8, 
Wherein said functional circuit has respective portions 
formed With a predetermined length as a minimum unit in 
accordance With a design rule and the gate electrode projects 
over a length equal to or shorter than the minimum unit in 
said test circuit. 

13. A circuit test method comprising: 

providing on a circuit substrate a functional circuit and a 
test circuit including a plurality of MIS (Metal-Insula 
tor-Semiconductor) transistors each having a gate elec 
trode projecting from a gap betWeen a source region 
and a drain region thereof, respective gate electrodes 
projecting in directions different from one another to 
form an integrated circuit device; and 

inspecting said integrated circuit device by testing elec 
trical characteristics of said plurality of MIS transistors 
of said test circuit. 

14. A circuit test method comprising: 

providing on a semiconductor Wafer a plurality of inte 
grated circuit devices each including a functional cir 
cuit, a scribing area for partitioning said integrated 
circuit devices, and a test circuit, located in said scrib 
ing area, including a plurality of MIS transistors each 
having a gate electrode projecting from a gap betWeen 
a source region and a drain region thereof, respective 
gate electrodes projecting in directions different from 
one another; and 

inspecting said semiconductor Wafer by testing electrical 
characteristics of said plurality of MIS transistors of 
said test circuit. 


