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Abstract Process

Photolithography is a technigue used to deposit metals *The photoresist is most sensitive to light with 436 nm wavelength.
onto substrates in specific patterns. The process uses Blue images are used to expose the resist and red images are used
light to transfer geometric patterns onto a light sensitive for alignment purposes
photoresist on the surface of a substrate. We have built (a) (b)
a low-cost, maskless photolithographic system -
assembled from a computer, a consumer projector, and . -
a microscope. The photoresist is spun in a medified food - ' 2 1o
processor and baked on a standard hot plate. Exposing r ] P
the photoresist only takes a few minutes and allows for E | ¢ | Fig. 4 Gald pattern on a siicen chip at 5x (a)
multiple runs on the same substrate in a short amount of | P i J and 20x (b) magniication. A tot pattern for
time. Through multiple exposures, we can make features f ssc0 | P } measuring resisSvity is shown in () at 50x
ranging from approximately 1 um to 785 um, which is ' = e S
espwla"y useful when maklng contacts Us‘m the lal’ge e e _— " e P — and are =785 pm in width. The fnes in (b) are
features. Wavelampth {am) Neereagm o -8 um wide and the smallest features in (c) are

Fig. 2: The red line {438 nm) represents peak sensitivity of the resist. This wavelength lines up =1 pm.

Pre a ra tion aleng @ maximum of intensity for blue Eght (a) and is far from the maximum of red light (b).

p *PowerPoint was used to draw patterns. Identical slides were .

+To spin coat the siicon chip with photoresist, & modiied created with one in red and one in blue Results and Conclusions

food processor, candle wax, hot air gun, and hot plate *The projector directs the image off a mirror, through the microscope

were used and onto the chip. The red slide was used for alignment, and the *We were able to deposit metal in a specific pattern onto
blue slide to expose the resist silicon chips.

(b *We developed two techniques for muitiple exposures.
* One process exposes the photoresist at 50x
magnification, then switches the microscope to 5x
magnification to expose connecting patterns.
* The other technigue first exposes a pattern and
partially develops it. Then the first pattern is used to
:marﬂemoselagerfeaﬂms(mﬁamlaslnﬂg.

).
*Using the two techniques creates small features with a
re or=1y ! 5.
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