175

1.E-06
= baseline

1.E-07

1.E-08
1.E-09
.E-10

1.E-11 }

Leakage Current (A)

1.E-1
1.E-12 b

1.E-13 fua™

1.E-14

0.E+00 1.E+06 2.E+06 3.E+06
E (V/cm)

FIGURE 1

1.E-06

« New profile
1.E-07

1.E-08
1.E-09 |
.E-10
1.E-11

Leakage Current (A)

1.E12 foeses
T
1.E-13 }°°

Y

1.E-14

0.E+00 1.E+06 2.E+06 3.E+06
E (V/cm)

FIGURE 2




2/5

1.E-06
« New profile
1.E-07 = baseline
~ 1.E-08 |
<
‘gc; 1.E-09 |
3 1.E-10 |
)
(®)]
S 1.E-11 }
(4))
)
-1 1.E-12
Moo ®
1.E-13 }|a.™
1.E-14
0.E+00 1.E+06 2.E+06 3.E+06
E(V/cm)
FIGURE 3
Baseline New
Line space (m) 0.237 0.227
Leakage (A) @ 2.0 M VICm 1.591 E-09 2.478 E-09

FIGURE 4



3/5

501
502
LINE
~ SPACING
503
LINE
FIGURE 5

FIGURE 6



4/5

1.E-06
+ Space=0.227um
1.E-07 |, Space=0.237um
< 1E-08 |
§ 1E00 |
S
O 1E-10 |
)
& 1E-11 |
®
8 1E12 (o) orpui®
i’.f.:o o ®
T.E-13 | % ="
1.E-14 ' '
0.E+00 1.E+06 2.E+06 3.E+06
E (Vicm)
FIGURE 7
Pattern 1 - Pattern 2 Change
Line space (um) 0.237 0.227 -4.22%
ILeakage (A) @2MV/cm 1.591E-09 2.478E-09 55.75%
ILeakage (A) @3MV/cm 1.013E-07 1.734E-07 71.19%
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L 902

Test structure to measure |-V profile is specially designed
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Establishment of |-V profile baseline in the specially designed
structure
* Golden wafer is selected:
- Uniform CD
- No etch defect/CMP residue
- Good barrier layer
* |-V profile measurement
* Accurate CD measurement by SEM or TEM

/— 906

I-V profile measurement of the structures in any locations /
wafers

-

Compare the I-V profile with |-V profile baseline

* if profile is totally different from the baseline, process defect s

exist
* If the profile is similar to baseline, Leakage currents are
calculated from the |-V profiles at certain E
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Line spacing for sample is calculated using Eq. (7) or (8)

FIGURE 9



