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Development of a Mask Aligner Simulator for Education

Dae Jeong Kim - Yun Jeong Park - Tacho JungJr

With the advances in and expansion of the semiconductor and display businesses in Korea the demand of the

engineers in such fields is increasing. Keeping pace with the trend, the semiconductor courses in undergraduate
not only include the newest technologies in addition to the fundamental theories but fabrication related

technologies as well in order to produce engineers with practical knowledge. However, since semiconductor

abrication requires expensive equipment and materials in a clean room, laboratory class can't be provided in
fabricat: t and material. 1 , laborat 1 't b ded

undergraduate. To overcome this limitation actual fabrication processes are recorded in video and played in class.

In addition, 3D visualization of fabrication processes can be used.

Key words : Semiconductor process, Educational simulation, 3D Visualization, Photolithography
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Mask aligner
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Fig. 1. Transferring a circuit pattern from a photomask to
photoresist using a mask aligner. A photomask with
a pattern is used to selectively expose photoresist to
ultra violet light. The exposed area undergoes structural
change and is then removed by a develop process.
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Photoresist patterning
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lon implantation for
a n-channel transistor
Fig. 2. Part of a circuit fabrication process on a silicon
wafer. A photolithography process is used to pattern
photoresist and selectively open area for a subsequent
process(es). Silicon nitride is used as a mask when
growing field silicon dioxide. The field silicon dioxide
is used as a boundary for a n-channel transistor.
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Fig. 3. Entrance of a photolithography bay (left)
in a clean room.

Fig. 4. 10x10 size photomask design process
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Fig. 5. A mask aligner and a photomask storage cabinet in
photolithography bay (top). The front side of the
mask aligner (bottom)

Fig. 6. The process of aligning a photomask. Using the
buttons on the left controls the position and rotation
of a wafer underneath the photomask at the center.
Zoomed visions acquired by the microscopes are
displayed on the right.
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Fig. 7. Divide and merge algorithm which is executed whenever
the property of a cell changes due to exposure or
other reactions.
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Fig. 8. An example of the divide and merge algorithm. (a)
One cell in block 1 is exposed. (b) Block 1 is divided
into 9 sub-blocks. (c) Some of the sub-blocks are
merged. (d) Final structure of merged cells.
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Fig. 10. Ultraviolet (UV) exposure process. The UV light is
visualized with photon particles and the degree of
the exposure of photoresist is indicated by color change.
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degree of exposure are merged into a bigger region.
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