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ENGINEERING COMMUNICATION SHEET

Subject : Lens performance @0.35um on Canon FPA-3000i4 - Stepper #8

Background
As part of the acceptance test criteria for Canon FPA-3000i4 in Mietec, it is necessary to

demonstrate the performance of the lens on 0.35um CD. The tests required are of CD Depth of Focus, Wali
Angle Depth of Focus, Linewidth Repeatability within Field and Wafer, Proximity Effect of Dense and Isolated
Lines and CD Linearity from 0.35 to 1.00um. Specifications for these tests are from Mietec Specification for
Canon FPA-3000i4. The machine is set to its standard configuration for these tests of NA = 0.63, c = 0.65,
and Normal Illumination Mode.

Procedure

For CD and Wall Angle DOF, a sample wafer of 9 points of the lens within 20mm was prepared at a
dose to give 0.35um. The resist used was JSR 1X825. The depth of focus range of horizontal and vertical
lines, top and bottom CD was examined at each of the nine points of the lens.

For CD linearity, the same wafer was used, the measurements of CDs between 0.35um and 1.00um
were made at best focus.

For Proximity Effect, the DOF wafer was again used, and the centre line of 5 was measured, and
then the extended line which exists specifically to replicate an isolated line on the reticle was measured at the
same point. Nine points of the field were examined for horizontal and vertical lines.

For Linewidth Repeatability within Wafer and Field, a 32 shot layout of 20mm shots was made using
reticle 700. For measurements within wafer, the centre point of 10 shots was measured, and for within field, 9
points within 3 shots were measured.

Results
Attached are the results of 0.35um lens performance with Normal lllumination for CD and Wall Angle

DOF, CD Linearity, Proximity Effect and Linewidth Repeatability within Wafer and Field. A short summary of
the results is as follows :

Test Spec Result Judgement
CD DOF @0.35um +/-10% > 0.60um 1.00um OK
Wall Angle DOF @0.35um >0.60um | 0.80um ! OK 0.} o~
| CD Linearity 0.35-  1.00um <10% | 4.1% max OK J “TC‘
[ Proximity Effect @0.35um Dense & Isolated Lines | <0.050um | 0.048%um OK
| Linewidth Repeatability / Wafer @0.35um < 40nm 15.6nm OK — dola ?
| Linewidth Repeatability / Field @0.35um <40nm 30.6nm OK

The minimum resolution achievable at the best focus and exposure conditions using Normal
lllumination was 0.30um. One important point was noted throughout the evaluation and that was the condition
of the top of the resist profile. In almost all cases, the top of the line was jagged in appearance for about 5%
of the total thickness., and this had an effect on the wall angle resutlt, particularly on the linewidth
repeatability within wafer / field tests. This has been attributed to resist thickness optimisation, and is being

addressed separately.

A further point concerning the linewidth repeatability was the possibility to achieve a consistent wall

angle. The specification asks that all points measured should have a wall angle not less than 85°, but this

has proved to be very difficult both within a field and wafer due largely to the top profile of the resist.
Preliminary cross section photographs of resist on various substrates has shown that the wall angle is indeed



in excess of 85°, but an optimal way of expressing this with respect to topside CD measurements by in-line
SEM has to e found. At this time, as we know that it is possible to achieve > 85° profile even when top /
bottom measurements do not reflect this, and the CD repeatability is very good, we consider this test
successful, but for future tests, a reliable method has to be in place to assess the wall angle performance.

CD Linearity was well inside specification, and Proximity Effect was towards the high end, but still
inside specification.

Conclusions

Stepper #8 has met all the specifications for 0.35um Normal lllumination performance in Mietec’s
specification, with the exception of wall angle > 85° due to poor profile of the top of the lines. This issue is
being addressed internally within Mietec.

This evaluation is now completed.
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Mietec #801598i4 Acceptance
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Canon Europa AED

Canon

Mielec #601596i4 Acceptance

DOF performance

Machine : #601596i4

FPA-3000i4
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Canon Europa AED

Canon

From SEM measurement data :

Lens Performance Data

Mietec #501596i4 Acceptance

0.35um

S8udofd35_3.xis Curv.

Best Focus After shot tilt compensation
0.500 0.355 0.400 0.064 | -0.093 | -0.060 0.064 0.057 -0.060
Vertical 0.350 0.350 0.400 -0.090 | -0.102 | -0.064 Horizontal -0.090 -0.042 -0.064
0.550 0.300 0.450 0.106 | -0.156 | -0.018 0.005 -0.106 0.042
Ave Focus
0.452 Average of H&V after Tilt 4 comers focus only
0.500 0.505 0.400 0.064 | -0.018 | -0.060 0.064 -0.060
Horizontal 0.350 0.410 0.400 -0.090 | -0.072 | -0.064
0.450 | 0.350 | 0.510 0.055 | -0.131] 0.012 0.012
-10 0 10 Ave Y
10| 0.500 0.430 0.400 0.443 Shot tiit based on 4 corners
0| 0.350 0.380 0.400 0.377
-10| 0.500 0.325 0.480 0.435 Average Corner HV focus
Ave X 0450  0.378 0.427 [0.500 0.400 |
0.380
Compensation Amount for Tilt [ 0.500 0.480 |
-10 g 10
10 -0.016| -0.004 0.007 Average focus of sides
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-10 -0.007|  0.004 0.016 [0.500 | 0.380 | 0.440 | | TitX | -3.00 |ppm
0.490 [Ty | 200 |ppm
9 points tilt amount
X
-10| 0.450 0.435
o)l 0.378 0.377 Field Curvature 0.175 um
10| 0427 | 0.443 Tilt Compensated 0.195 um
Tilt 1.2 0.4 ppm
4 Corner Range 0123 um
0.000 -0.150 0.000
HV Diff 0.000 -0.060 0.000 4 Corner Mean - Centre 0.080 um
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Image Field Deviation 0.250 um
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Astigmatism 0.150 um
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