





3D Model

Figure 5: 3-d profile of surface roughness prior to final cure
measured with Zygo interferometric system. 15 um peak to
peak distance (rved) corresponds to the individual micro-
mirrors in DMD array. Ra = 11.2 nm. (Inset) SEM image of
DMD array (Texas Instruments).
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Figure 6: 3-d profile of surface roughness after final cure
measured with Zygo interferometric system. Corners of
mirrors are still visible, but Ra reduced to 4.4 nm.

polymer more than acceptable for most MEMS
applications, including many optical device applications.

CONCLUSIONS

This initial study of the use of grayscale exposed
HD-8820 shows that this polymer has great potential in
this area. The ability to use direct write lithography to
produce arbitrary features in polyimide presented here,

1891

removing the need for the costly production of grayscale
masks, opens new fabrication sequence possibilities
especially in the area of device prototyping. The ability to
quickly move through design iterations without the time
and expense of generating a grayscale mask for each cycle
should help move this lithography method into more
mainstream use. Additionally, given that dry etching can
be a very costly and time consuming processing step
during production, the ability to replace this process, while
maintaining good electrical and mechanical properties,
makes the use of HD-8820 combined with grayscale
lithography an especially attractive option for the large
scale production of MEMS and microelectronic devices
and systems.
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