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28 1. A schematic diagram of a KrF excimer laser
stepper.
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system.



<YTF=E> KiF A9 o)A g o83 slols Axlsle) A2 o HEBH—o]2H -

4 T T T T T T T
3k 0.22V/um i
Z 2F 4
23]
2
= 1F b
)
| ~
S -
=]
22| -
3Lk .
-4 A 1 1 1 1 1 1

-20 -15 -10 -5 0 5 10
STAGE MOVEMENT(Z-AXIS) (um)

15 20

23 3. The experimental results of the linearity chra-
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213 5. A schematic diagram of a OFF-AXIS alignment
system.
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28] 6. The (a) TTL alignment system by a dual beam
interferometric method and its (b) principle.
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28] 7. The output signal of a TTL alignment system.
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23 11. SEM photographs of the 0.34 um line and spaces pattern by 5 focus setting.
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This paper describes the design and development of a KrF excimer laser stepper and discusses
the detailed system parameters and characterization data obtained from the performance test. We
have developed a deep UV step-and-repeat system, operating at 248 nm, by retrofitting a commercial
modules such as KrF excimer laser, precision wafer stage and fused silica illumination and 5X projec-
tion optics of numerical aperture 0.42. What we have developed, to the basic structure, are wafer
alignment optics, reticle alignment system, autofocusing/leveling mechanisms and environment cham-
ber. Finally, all these subsystem were integrated under the control of microprocessor-based controllers
and computer.

The wafer alignment system comprises the OFF-AXIS and the TTL alignment. The OFF-AXIS align-
ment system was realized with two kinds of optics. One is the magnification system with the image
processing technique and the other is He-Ne laser diffraction type system using the alignment grating
on the wafer. The TTL alignment system employs a dual beam inteferometric method, which takes
advantages of higher diffraction efficiency compared with other TTL type alignment systems.

As the results, alignment accuracy for OFF-AXIS and TTL alignment system were obtained within
0.1 ym/3 o for the various substrate on the wafers. The wafer focusing and leveling system is modified
version of the conventional systems using position sensitive detectors (PSD). This type of detection
method showed focusing and leveling accuracies of about +0.1 ym and % 0.5 arcsec, respectively.
From the CD measurement, we obtained 0.4 um resolution features over the full field with routine
use, and 0.3 ym resolution was attainable under more strict conditions.
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