APPLICATION OF COMPUTER-AIDED DESIGN
AND MANUFACTURING CONCEPTS TO
ELECTROCHEMICAL MICROFABRICATION

Daniel T. Schwartz,” Weihua Wang," John D. Whitaker,"
Seth Green,” Mark Ganter,” Duane Storti”

tDepartment of Chemical Engineaing
and
*Department of Mechanicd Engineeing
University of Washington
Sedtle, WA 98195

Computer-aided design (CAD) and manufaduring (CAM)
concepts center around tods and pradicesthat creae
flexibili ty within the manufaduring environment.
Flexibility, in this context, implies an abili ty to fabricae
any number of different items with modest hardware
retooling and with avery short turn-around time. Idedly,
only software reconfiguration isrequired. For the past
two decales, numerica simulation has played an
important role in the design of eledrochemicd systems
and processes. Despite this, eledrochemica
microfabrication itself remains, for the most part,
beholden to lithography and the need for (inflexible)
opticad mask sets.

In this presentation, we briefly demonstrate the ever-
increasing power of modern simulation padages for
computer-aided design of electrochemicd systems, and
then shift our focus to flexible, software-reconfigurable,
methods for eledrochemicd microfabrication. We
highlight two approaches to flexible dedrochemicd
microfabrication: laser-based patterning to generate
masks for through mask eledrodepasition and etching,
and emerging solid freeform fabrication techniques for
creaing 3-D eledrodepasited microstructures.

In our work on laser-based mask generation, a CO, laser
isused to cut adhesive-badked PV C tape. The laser-cut
mask is then peded from its bading and placed on the
cahodeto pate. Inthis manner, amask can go dredly
from CAD drawing to plating substrate in minutes, with
design revisions requiring no more time than is necessary
to redraw the part in AutoCAD. Similar concepts
involving laser-based patterning (in this case, of
protedive oxides) have been demonstrated by Landolt
and coll eggues for use with Ti-etching.

In the emerging areaof eledrochemicd solid freform
fabrication, Cohen and coll eggues have demonstrated a
multi ple-layer eledrodeposition processthat involves the
use of multi ple patterned anodesto dred locdized
current to certain regions. We have developed a
pixelated eledrodeposition toal for fabricating complex
three-dimensional microstructures via software
recnfigurable counter eledrode arays. Eacdh pixel of the
tool consists of an independently controll ed counter
eledrode placed within afluid injedor. We have
fabricated a working prototype, and have theoreticdly
explored the dfeds of several designand operating
variables on its operation.

In summary, flexible, software reconfigurable methods
for eledrochemicd microfabricaion are now being
redized, and they have the patential to accéerate the
development of new devices and processes.



