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(57) ABSTRACT 

A semiconductor device 10 With Test Element Group (TEG) 
for estimating an interlayer dielectric includes a memory cell 
array. The memory cell array includes a semiconductor 
substrate 1, and a ?oating gate 2, an interlayer dielectric 3, 
and a control gate 4, all formed on the substrate 1 in this 
order. The TEG has the memory cell array similar to 
semiconductor device subject to estimation for the interlayer 
dielectric 3. The ?oating gate 2 has an electrode 5 for 
estimating the interlayer dielectric 3 provided on at least one 
side against an elongated direction of the memory cell array. 
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SEMI-CONDUCTOR DEVICE WITH TEST 
ELEMENT GROUP FOR EVALUATION OF 

INTERLAYER DIELECTRIC AND PROCESS FOR 
PRODUCING THE SAME 

FIELD OF THE INVENTION 

[0001] The present invention relates to a semi-conductor 
device With a Test Element Group for estimating an inter 
layer dielectric, and particularly to a semiconductor device 
having a memory cell array in Which a ?oating gate, an 
interlayer dielectric, and a control gate are sequentially 
formed. 

BACKGROUND OF THE INVENTION 

[0002] When an interlayer dielectric formed betWeen a 
?oating gate and control gate is to be evaluated by the Test 
Element Group (hereunder called “TEG”), a TEG With a ?at 
structure shoWed in FIG. 5 and a TEG With a ?oating gate 
transistor structure shoWed in FIG. 6 are generally used. 
FIG. 5A is a sectional vieW of the TEG With ?at structure. 
FIG. 5B is a plan vieW of the TEG With ?at structure. The 
TEG With ?at structure includes a planar control gate 4 
formed on a planar interlayer dielectric 3 that is formed on 
a planar ?oating gate 2. Electrodes 5 for estimating the 
interlayer dielectric 3 are formed on the control gate 4 and 
the ?oating gate 2 respectively. When the interlayer 3 is 
estimated by the TEG With ?at structure, certain voltages are 
applied betWeen the electrodes formed on the control gate 
and the ?oating gate 2 Within a certain time for accelerated 
life estimation regarding the dielectric breakdown. In this 
case, the number of the interlayer dielectric included in the 
TEG for estimation of interlayer dielectric 3 is calculated by 
area converting according to an area of the interlayer dielec 
tric 3 Within a memory cell in a real semi-conductor. If 
interlayer dielectric 3 breakdoWn is occurred, the number of 
the interlayer dielectric breakdoWn is calculated by area 
converting similarly. Then according to the number of the 
interlayer dielectric breakdoWn, life estimation per bit of the 
interlayer dielectric 3 is eXamined. 

[0003] FIG. 6A is a perspective sectional vieW of the TEG 
With ?oating gate transistor structure. FIG. 6B is a plan vieW 
of the TEG With ?oating gate transistor structure. The TEG 
With ?oating gate transistor structure includes an isolation 6, 
?oating gate 2, interlayer dielectric 3, and control gate 4 that 
are sequentially formed on a semiconductor substrate 1 in 
this order. Electrodes 5 of estimating interlayer dielectric 3 
are formed on the edge portions of the control gate 4 and the 
?oating gate 2. The estimation of the interlayer dielectric 
using the TEG With ?oating gate transistor structure is 
similar to the estimation using the TEG With ?at structure. 
The life estimation of interlayer dielectric 3 is examined by 
area converting. 

[0004] HoWever, a step of the ?oating gate 2, Which is 
formed in a real semiconductor device, is not formed on an 
isolation 6 in the TEG With ?at structure 30. Then the 
interlayer dielectric 3 of the TEG With ?at structure 30 is 
formed planar. For this reason, even though interlayer 
dielectric 3 can be estimated itself, an effectiveness of the 
step of the interlayer dielectric 3 on the isolation 6 of the real 
semi-conductor device cannot be ascertained. Similarly, in 
the TEG With ?oating gate transistor structure 40, an effec 
tiveness of the step of the interlayer dielectric 3 on the 
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isolation 6 of a real semi-conductor device cannot be ascer 
tained. The resistance component of the ?oating gate 2 is 
enlarged because of only one electrode used on the ?oating 
gate 2 for estimating the interlayer dielectric 3. 

[0005] The life estimation of the interlayer dielectric 3 
having a large area is eXamined by the TEG With ?at 
structure 30 and by the TEG With ?oating gate transistor 
structure 40. In this case, the areas of the interlayer dielectric 
3 in a real semi-conductor device are initially calculated. 
The life estimation for interlayer dielectric 3 is eXamined by 
area converting according to the areas of estimated inter 
layer dielectric 3 and the areas of the interlayer dielectric 3 
in a real semi-conductor device. HoWever the TEG With ?at 
structure 30 and the TEG With ?oating gate transistor 
structure 40 don’t have a structure in Which the ?oating gate 
and the interlayer dielectric are separated by a memory cell 
in a real semi-conductor device. The effect of memory cell 
structure in a real semiconductor cannot be re?ected. The 
life estimation per bit of the interlayer dielectric 3 is indi 
rectly examined by area converting. 

[0006] The Japanese Laid-open Patent Publications No. 
3-250748 discloses a semi-conductor device that has a 
device for estimating a ?lm characteriZation of the insulator 
?lm betWeen the ?oating gate and the control gate. The 
semiconductor device is used to monitor the ?lm character 
iZation of the insulator ?lm. The accelerated test on the 
insulator ?lm that has a loW probability of defects cannot be 
performed because the device is useable only for monitoring 
the ?lm characteriZation of one insulator ?lm in a cell. If the 
accelerated test is performed on the insulator ?lm, it is 
necessary that the areas of the device are enlarged. The 
accelerated test is therefore indirectly performed by area 
converting. The estimation is carried out for each memory 
cell, so that the estimation of the interlayer dielectric 3 tends 
to be difficult Where memory cells are arrayed. 

SUMMARY OF THE INVENTION 

[0007] Therefore, it is an object of the present invention to 
provide a semiconductor device With a TEG for estimating 
an interlayer dielectric that can estimate an effect of ?oating 
gate’s structure and the interlayer shape in a real semicon 
ductor device. 

[0008] Also, it is another object of the present invention to 
provide a semiconductor With a TEG that can estimate a 
plurality of interlayer dielectrics in a memory cell array at 
the same time. 

[0009] In accordance With one aspect of the present inven 
tion, there is provided a semiconductor device With Test 
Element Group (TEG) for estimating an interlayer dielectric. 
The semiconductor device With TEG includes a memory cell 
array. The memory cell array includes a semiconductor 
substrate, and a ?oating gate, an interlayer dielectric, and a 
control gate formed on the substrate in this order. The TEG 
has a memory cell array similar to the semiconductor device 
subject to estimation of the interlayer dielectric. The ?oating 
gate has an electrode for estimating the interlayer dielectric 
provided on at least one side against an elongated direction 
of the memory cell array. 

[0010] In another aspect of the present invention, the 
?oating gate may be elongated on at least one side against 
a direction of elongation of the memory cell array for each 
memory cell. 
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[0011] In a further aspect of the present invention, the 
?oating gate has a dielectric ?lm similar in composition to 
the interlayer dielectric on the side. 

[0012] The present invention also provides a process for 
producing a semiconductor device With TEG for estimating 
an interlayer dielectric. The process includes the folloWing 
steps: 

[0013] S1: forming an isolation on a semiconductor 
substrate; 

[0014] S2: forming a ?oating gate on the semiconductor 
substrate; 

[0015] S3: forming an interlayer dielectric or the ?oat 
ing gate; 

[0016] S4: forming a ?lm for control gate on the inter 
layer dielectric; 

[0017] S5: forming a resist pattern on the ?lm for 
control gate; and 

[0018] S6: forming a control gate by etching the ?lm for 
control gate With the resist pattern used as a mask. 

[0019] Then a memory cell array is constructed by form 
ing the ?oating gate, the interlayer dielectric, and the control 
gate formed on the semiconductor substrate in this order. 

[0020] The step of forming the control gate includes 
exposing the ?oating gate by etching the ?lm for control 
gate. The step of forming the control gate further includes 
arranging an electrode for estimating the interlayer dielectric 
on the ?oating gate, Which exists on at least one side against 
an elongated direction of the memory cell array. 

[0021] In other aspect of the present invention, the step of 
forming the control gate includes exposing the ?oating gate 
about at least one side against an elongated direction of the 
memory cell array. 

[0022] In a yet further aspect of the present invention, the 
step of forming the control gate includes etching the ?lm for 
control gate and the interlayer dielectric in this order. 

[0023] In a yet further aspect of the present invention, the 
step of forming said control gate may further include of 
forming a resist pattern and etching the ?oating gate With the 
resist or the control gate used as a mask. 

[0024] The present invention further provides a method of 
estimating an interlayer dielectric by using the semiconduc 
tor device With TEG. The method of estimating an interlayer 
dielectric includes the folloWing steps. 

[0025] S1: examining an accelerated life estimation 
about dielectric breakdoWn of the interlayer dielectric 
by certain voltages applied betWeen an electrode pro 
vided on the ?oating gate and an electrode provided on 
the control gate Within a certain time; 

[0026] S2: detecting the TEG having the dielectric 
breakdoWn of the interlayer dielectric Within the certain 
time; 

[0027] S3: examining a life estimation per bit of the 
interlayer dielectric, according to the number of bits of 
the interlayer dielectric included in the TEG having the 
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interlayer dielectric breakdoWn against the number of 
bits of the interlayer dielectric included in all Test 
Element Group. 

[0028] According to the semiconductor device With TEG 
of this invention, the TEG has the similar memory cell array 
to subject to estimation. Therefore the effect of the interlayer 
dielectric shape, Which includes the steps that are occurred 
by the interlayer dielectric separation, may be examined. 
The TEG has the memory cell array, so the number of the 
interlayer dielectric that is included in the TEG having an 
interlayer dielectric breakdoWn Within the predetermined 
time can be countable. The life estimation of the interlayer 
dielectric is examined according to the number of the 
interlayer dielectric included in the TEG having an inter 
layer dielectric breakdoWn against the number of the inter 
layer dielectric included in all TEG. That is to say, the life 
estimation per bit of the interlayer dielectric can be directly 
examined. Since the voltages are applied betWeen a plurality 
of electrodes provided on the ?oating gate and the electrode 
provided on the control gate, the intervals betWeen the 
electrodes provided on the interlayer dielectric and the 
?oating gate can be reduced. The life estimation can be 
hardly effected for resistance components of the ?oating 
gate. 

[0029] According to the semiconductor device With TEG 
of this invention, the ?oating gate is elongated to at least one 
side against elongated direction of the memory cell array for 
each memory cell. Therefore, a plurality of electrodes may 
be provided on the ?oating gate easily. 

[0030] According to the semiconductor device With TEG 
of this invention, the process for producing the semicon 
ductor device With TEG has no step of removing the 
interlayer dielectric on the ?oating gate. Therefore, the 
semiconductor device With TEG may be simply made. 

[0031] According to the process of producing the semi 
conductor device With TEG of this invention, the semicon 
ductor device With TEG may be produced at similar steps of 
subject to estimation. 

[0032] According to the process of producing the semi 
conductor device With TEG of this invention, the ?oating 
gate is elongated to at least one side against a direction of 
elongation of the memory cell array for each memory cell. 
Therefore, a plurality of electrodes may be provided on the 
?oating gate easily. 

[0033] According to the process of producing the semi 
conductor device With TEG of this invention, the interlayer 
dielectric on the ?oating gate is etched to remove. Therefore, 
the electrode may be provided on the ?oating gate Without 
effect of the interlayer dielectric. 

[0034] According to the process of producing the semi 
conductor device With TEG of this invention, the ?oating 
gate is formed in a pattern in Which the ?oating gate is 
elongated to either sides against the memory cell array 
elongated direction. Therefore, the electrode may be pro 
vided on the suitable position of the ?oating gate. 

[0035] According to the method of estimating the life 
estimation of the interlayer dielectric of this invention, the 
method makes use of the semiconductor device With TEG. 
The number of the interlayer dielectrics included in the TEG 
having a dielectric breakdoWn Within the certain time can be 
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countable by bit. Therefore, the life estimation of the inter 
layer dielectric may be examined according to the ratio of 
the number of the interlayer dielectric of the dielectric 
breakdown against the number of the interlayer dielectric 
included in all TEG. That is to say, the life estimation of the 
interlayer dielectric can be directly examined per bit, not by 
area converting. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0036] FIG. 1A is a perspective cross-sectional vieW of 
the TEG of a ?rst embodiment of the invention; 

[0037] FIG. 1B is a plan vieW of the TEG of the ?rst 
embodiment of the invention; 

[0038] FIG. 2 is a perspective cross-sectional vieW of the 
memory cell array in the semiconductor device that is 
estimated by the TEG of the ?rst embodiment of the 
invention; 
[0039] FIGS. 3A to 3D are perspective cross-sectional 
vieWs of manufacturing steps for making of the semicon 
ductor device With the TEG for estimating the interlayer 
dielectric; 
[0040] FIG. 4A is a perspective cross-sectional vieW of 
the TEG of a second embodiment of the invention; 

[0041] FIG. 4B is a plan vieW of the TEG of the second 
embodiment of the invention; 

[0042] FIG. 5A is a perspective cross-sectional vieW of 
the prior art TEG With ?at structure; 

[0043] FIG. 5B is a plan vieW of the prior art TEG With 
?at structure shoWn in FIG. 5A; 

[0044] FIG. 6A is a perspective cross-sectional vieW of 
the prior art TEG With ?oating gate transistor structure; and 

[0045] FIG. 6B is a plan vieW of the prior art TEG With 
?oating gate transistor structure shoWn in FIG. 6A; 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0046] Referring to FIG. 1A, a semiconductor device 10 
With TEG for estimating an interlayer dielectric includes an 
isolation 6, a ?oating gate 2, an interlayer dielectric 3, and 
a control gate 4, all of Which are formed on a semiconductor 
substrate 1 in this order. The semiconductor substrate 1 is a 
silicon substrate. The isolation 6 is a silicon oxide isolation 
provided by LOCOS (Local Oxidation of Silicon) on the 
silicon substrate 1. The ?oating gate 2 is patterned on the 
silicon oxide isolation. The interlayer dielectric 3 is an ONO 
?lm (silicon oxides ?lm/silicon nitrides ?lm/silicon oxides 
?lm) formed on the ?oating gate 2. The control gate 4 is 
patterned on the interlayer dielectric. The control gate 4 is 
patterned in a manner similar to the real semiconductor 
device. The ?oating gate 2 of this semiconductor device 10 
With TEG is elongated to at least one side against the 
direction of elongation of the memory cell array, but the 
?oating gate of the real semiconductor device is not elon 
gated from the memory cell array. Speci?cally, a memory 
cell array is formed under the control gate 4 in a line. The 
?oating gate 4 is elongated to right and left sides from the 
control gate 4. The electrodes 5 for estimating the interlayer 
dielectric is provided easily on the ?oating gate 2 because of 
the ?oating gate 2 elongating toWards right and left sides 
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from the control gate 4. The ?oating gate 2 and the interlayer 
dielectric 3 is separated for each memory cell. Therefore, at 
least one electrode 5 for estimating the interlayer dielectric 
3 is provided on the ?oating gate 2 elongated in order to 
estimate the interlayer dielectric 3. It is not necessary that 
the electrode 5 is provided for each memory cell. The 
electrode 5 may have a suitable resistance and may be 
provided on at least an edge of the control gate 4. 

[0047] The memory cell array may be provided at tWo 
dimensions, but not limited to the single line. The memory 
cell may be arranged in several patterns of array, and to 
suitable direction. The electrode 5 may be provided on a 
suitable point of the ?oating gate 2 and the control gate 4, 
in order that certain voltages can be applied to the interlayer 
dielectric 3. 

[0048] Any dielectric ?lm may be used for the interlayer 
dielectric 3. For example, a silicon oxide (SiO2) ?lm or a 
multi-layer of silicon oxide ?lms and silicon nitride ?lms 
may be used for the interlayer dielectric 3. Preferably, an 
ONO ?lm (silicon oxides ?lm/silicon nitrides ?lm/silicon 
oxides ?lm) or NO ?lm (silicon nitrides ?lm/silicon oxides 
?lm) etc. are used for the interlayer dielectric 3. The 
isolation 6 may be provided by various device isolation 
methods, for example, LOCOS or trench, etc. 

[0049] The life estimation per bit of the interlayer dielec 
tric 3 can be directly examined by using the semiconductor 
device 10 With TEG. Speci?cally, certain voltages are 
applied betWeen the electrode provided on the control gate 
4 and the electrodes provided on the ?oating gate 2 Within 
the certain time so that the accelerated life estimation about 
the dielectric breakdoWn of all interlayer dielectrics 3 
included in TEG can be examined. The dielectric breakdoWn 
may be detected by a leak judgment. The TEG has a memory 
cell array so that the number of interlayer dielectric 3 
included in the TEG having a dielectric breakdoWn Within 
the certain time can be countable by bit. Therefore, the life 
estimation of the interlayer dielectric 3 may be examined 
according to the ratio of the number of the interlayer 
dielectric 3 of dielectric breakdoWn relative to the number of 
the interlayer dielectric 3 included in all TEG. That is to say, 
the life estimation of the interlayer dielectric 3 can be 
directly examined per bit, not by area converting. 

[0050] The accelerated life estimation about the dielectric 
breakdoWn of the interlayer dielectric 3 may be not only the 
method in Which currents are used to judge the dielectric 
breakdoWn under voltage stress, but also the method in 
Which voltages are used under current stress. Also, various 
accelerated life estimation may be examined, for example, 
dielectric estimation in voltages applied under high tem 
perature may be examined. The TEG having a dielectric 
breakdoWn may increase With passage of time. Then, the life 
estimation of the interlayer dielectric 3 is examined by 
displaying the probability of error bit of the interlayer 
dielectric 3 every times, according to accumulating the 
number of TEG having a dielectric breakdoWn. 

[0051] The semiconductor device 10 With TEG includes a 
memory cell array similar to the real semiconductor device, 
the electrode 5 for estimating the interlayer dielectric 3 
provided on the ?oating gate 2. The semiconductor device 
subject to estimation has a memory cell array, in Which the 
?oating gate 2 and the interlayer dielectric 3 are separated 
With the isolation 6 for each memory cell, With steps of the 
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?oating gate 2 and the interlayer dielectric 3. The semicon 
ductor device With TEG has a memory cell array similar to 
the semiconductor device subject to estimation so that the 
effects of interlayer dielectric 3 shape and the steps can be 
estimated. 

[0052] Since the voltages are applied betWeen a plurality 
of electrodes provided on the ?oating gate 2 and the elec 
trode provided on the control gate, the intervals betWeen the 
electrodes provided on the interlayer dielectric 3 and the 
?oating gate 2 can be reduced. The life estimation can be 
hardly effected for resistance components of the ?oating 
gate 2. 

[0053] The process for producing the semiconductor 
device With TEG is noW explained hereunder. Referring to 
FIGS. 3A to 3D, the process for producing the semicon 
ductor device With TEG, includes the steps of: 

[0054] (a) forming an isolation 6 on a semiconductor 
substrate 1 (FIG. 3A); 

[0055] (b) forming a ?oating gate 2 on the isolation 
6 and the semiconductor substrate 1 (FIG. 3B); 

[0056] (c) forming an interlayer dielectric 3 on the 
?oating gate 2; 

[0057] (d) forming a ?lm for control gate on the 
interlayer dielectric 3 (FIG. 3C); 

[0058] (e) forming a resist pattern on the ?lm for 
control gate; and 

[0059] forming a control gate by etching the ?lm 
for control gate With the use of the resist as mask 

(FIG. 3D). 
[0060] The isolation 6 may be provided by a process of 
device isolation, for example, LOCOS or trench. The ?oat 
ing gate 2 may be formed on the semiconductor substrate 1 
by a CVD process. Any dielectric ?lm may be used for the 
interlayer dielectric 3, such as, for eXample, a silicon oXide 
(SiO2) ?lm or a multi-layer of silicon oXide ?lms and silicon 
nitride ?lms may be used for the interlayer dielectric 3. 
Preferably, an ONO ?lm (silicon oXide ?lm/silicon nitride 
?lm/silicon oXides ?lm) or NO ?lm (silicon nitride ?lm/ 
silicon oXide ?lm) etc. are used for the interlayer dielectric 
3. The ?lm for the control gate may be formed by a CVD 
process. The step of forming the control gate includes 
etching the ?lm for the control gate for eXposing the ?oating 
gate 2. The step of forming the control gate may further 
include forming the electrode 5 for estimating the interlayer 
dielectric on the ?oating gate 2 that is elongated to at least 
one side against elongated direction of the memory cell 
array. Desirably, the electrode may be patterned in order to 
arrange at a suitable position of the ?oating gate 2. 

[0061] Referring noW to FIGS. 4A and 4B pertaining to 
a second embodiment of the present invention, the semi 
conductor device 20 With TEG differs from the semicon 
ductor device With TEG of the ?rst embodiment in that in 
FIG. 4B the ?oating gate 2, on Which the electrode 5 is 
provided, is not separated partially. 

[0062] The semiconductor device 20 With TEG for esti 
mating the interlayer dielectric includes an isolation 6, a 
?oating gate 2, an interlayer dielectric 3, and a control gate 
4, all formed on a semiconductor substrate 1 in this order. 
The ?oating gate 2 is formed in a predetermined pattern. The 
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control gate 4 is formed in a predetermined pattern. The 
?oating gate 2 and the interlayer dielectric 3 are separated 
for each memory cell as is the case With those in the 
semiconductor device With TEG of the ?rst embodiment. 
The ?oating gate 2, Which is elongated to either side from 
the memory cell array elongated direction, is continuous to 
each ?oating gate 2. Therefore, the number of the electrodes 
5 provided on the ?oating gate 2 can be decreased Within the 
limits of the suitable resistance. The ?oating gate 2 may be 
formed in a predetermined pattern, Which is different from 
the ?oating gate 2 of subject to estimation for interlayer 
dielectric 3. According to the ?oating gate 2 having the 
predetermined pattern, the number of electrodes 5 formed on 
?oating gate 2 may be adjusted. After the step of etching the 
?lm for control gate, the electrodes position may be adjusted 
by etching the ?oating gate 2 in a suitable pattern. 

[0063] The semiconductor device 20 With TEG can 
directly eXamine the life estimation per bit for the interlayer 
dielectric 3. Speci?cally, the predetermined voltages are 
applied betWeen the electrodes provided on the control gate 
4 edge and the electrodes provided on the ?oating gate 2 
Within the predetermined time, so the accelerated life esti 
mation of all interlayer dielectrics included in the TEG about 
dielectric breakdown can be eXamined. The effectiveness of 
this semiconductor device 20 of the second embodiment is 
similar to the ?rst embodiment With respect to the life 
estimation per bit. Further, the semiconductor device 20 With 
TEG may have various electrodes 5 pattern according to 
varying the ?oating gate 2 pattern. Therefore, the life 
estimation can be directly much easier. 

What is claimed is: 
1. A semiconductor device With Test Element Group for 

estimating an interlayer dielectric comprising: 

a memory cell array comprising: 

a semiconductor substrate; 

a ?oating gate, an interlayer dielectric, and a control 
gate formed on said substrate in this order; 

Wherein said Test Element Group is said memory cell 
array; 

Wherein said ?oating gate having an electrode for esti 
mating said interlayer dielectric on at least one side 
against an elongated direction of said memory cell. 

2. A semiconductor device With Test Element Group for 
estimating an interlayer dielectric according to claim 1, 
Wherein said ?oating gate is elongated on at least one side 
against a direction of elongation of said memory cell array 
for each memory cell. 

3. A semiconductor device With Test Element Group for 
estimating an interlayer dielectric according to claim 2, 
Wherein said ?oating gate has a dielectric ?lm similar in 
composition to said interlayer dielectric on said side. 

4. A process for producing a semiconductor device With 
Test Element Group for estimating an interlayer dielectric, 
comprising the steps of: 

forming an isolation on a semiconductor substrate; 

forming a ?oating gate on said semiconductor substrate; 

forming an interlayer dielectric on said ?oating gate; 
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forming a ?lm for control gate on said interlayer dielec 
tric; 

forming a resist pattern on said ?lm for control gate; and 

forming a control gate by etching said ?lm for control gate 
With said resist pattern used as a mask, 

Whereby a memory cell array is constructed by forming 
said ?oating gate, said interlayer dielectric, and said 
control gate formed on said semiconductor substrate in 
this order; 

Wherein said step of forming said control gate includes the 
step of exposing said ?oating gate by etching said ?lm 
for control gate, and the step of arranging an electrode 
for estimating said interlayer dielectric on said ?oating 
gate, Which exists on at least one side against an 
elongated direction of said memory cell array. 

5. A process for producing a semiconductor device With 
Test Element Group for estimating an interlayer dielectric, 
according to claim 4, Wherein the step of forming said 
control gate includes the step of exposing said ?oating gate 
about at least one side against an elongated direction of said 
memory cell array. 

6. A process for producing a semiconductor device With 
Test Element Group for estimating an interlayer dielectric, 
according to claim 4, Wherein the step of forming said 
control gate includes the step of etching said ?lm for control 
gate and said interlayer dielectric in this order. 
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7. A process for producing a semiconductor device With 
Test Element Group for estimating an interlayer dielectric, 
according to claim 4, 

Wherein the step of forming said control gate may further 
include the step of forming a resist pattern and etching 
said ?oating gate With said resist or said control gate 
used as a mask. 

8. Amethod of estimating an interlayer dielectric by using 
said semiconductor device With Test Element Group accord 
ing to claim 1, comprising the steps of: 

examining an accelerated life estimation about dielectric 
breakdown of said interlayer dielectric by certain volt 
ages applied betWeen an electrode provided on said 
?oating gate and an electrode provided on said control 
gate Within a certain time; 

detecting said Test Element Group having said dielectric 
breakdoWn of said interlayer dielectric Within said 
certain time; 

examining a life estimation per bit of said interlayer 
dielectric, according to the number of bits of said 
interlayer dielectric included in said Test Element 
Group having said interlayer dielectric breakdoWn 
against the number of bits of said interlayer dielectric 
included in all Test Element Group. 

* * * * * 


