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L m t.tniqu. pIt#s down with positively carged metal ions in solu- The researchers have also demonstrated
to four mlcrom.t.r tion to form a metal layer, while metal is: that the process can be reversed to pro-

0 X~~~~~disolved on the anode to supythesolul' duce eletro-etching., Here, the material on
tion with fresh metallic ions. In IC fabrica- the substrate becomes positively charged

IBM scientists have developed an ex- tion, this process is combined with photo- and the convection currents induced by
perimental laser-enhanced electroplating graphic and lithographic techniques to the focused laser light promote a differen-
technique that could eliminate the need-for define metallicandnonmetallic structures. tial migration of material away from the
the overlaid masks currently employed in With the new technique, a finely focusd area exposed to the laser beam.
conventional IC fabrication. laser beam heats up a small surface area on
With conventional electroplating, elec- which metallc material is to be deposited. TechnicAl background. Cathodes used in

trons suppli at the cathode under the in- The heating enhances deposition, allowing the experiments were of tungsten, molyb-
fluence of an applied electric field combine researchers to eletroplate regions as denum, or nickel, in layers approximately

small as 4 m in diameter. Because of the 1/10 pm thick, predeposted on glas
fineness of the detail that maybe directly substrates. Anodes can beof platinum and

:______-___________:_______ plated, the lase technique could supplant be chemically inactie in the plating pro-
AC POWE5. the use of masks in certain applications. cess, or they can be of the metal being
SOURCA The IBM scientists who develoe t-he deposited.

technique-Robert J. von (htfeW, Eugene Continuous-wave argon (1.5W outputSUBSTRATE. oss/{CATRODE) E. Tyna, Robert L. Melche, Samuel E. power) or krypton iabout 1/10W) lasers
VOtTRCGE Blum and Lubomyr omankiw-have were employed, with a nical ltevolved a conptuxlmodel for the laser- chopper supplying milisecond ptical
. ANO effect. They believe that pulses whlen esired.

it stems from sharply defined thermal gra- A 1.5V plating voltage was used in solu-
PLATWG;/ -/ dients-sharp es in temperature tions of dissolved salts of gold, nickeL or

. 0 SKUTI{)N ;/ i ~~~~over ditapr poduce by the highly coppertoprovideiowns.
- SCA N -IENS foGse beam o lsr light. Although the The focused laser beam can be applied to

0M0 AIRROG LIGHTC absolue chg temperture is not the cathode either through the transpar-
eat (roughly 5Q degreesLcentigradeforan ent subatrate or through the plating solu-

;- ; <ncident 500 m beam 300 jAm in tion itself. In the latter case, however,Hi-CW LASER miw), occurs over:such a
small

there are varius constraints on the laserdistane as to produce intense convective used, since different solutions have dif-
LII - This covetieeffects. - - ferent optical absorptions. The argon laser

This convect Thisis believed to act much is particularly approprite for nickel anda. it does. over a household radiator: the c r patin soluos, while the kryp
I8WM' lser.enhaw"41 electroplating heated air above the radiator riss, draw- ton is suitable for gold.
system fnely fused laser beam ing in unheated air to promote circulation
heats up a smA surfac aea on which throughout the room. Results. One example of the enhance-
metlli a to b de and In the usual electroplating'proces, the ment frnished by the technique showed
enhacepo o that region. A cen- scientists think, the layer -of solution next roughly 600 to 1000 times more nickel
ceptual model for te ponn sug- tothecathoderapidlybecomes depleted of deposited on laser-irradiated areas of
gests that sIarOy derined thermal gra- metal ions as the ions are deposited, thus tungsten (at an incident optical power of
dients-sherp changes in temperature lmiting the rate of deposition. In the new about 5000 W/cm2) than on nonirradiated
doita cr e se conveet process, tohe model, laser- areas. In etching inessl,the etch-

effcts promoting the uflow of new, duced c ion causes this layer to. ing rate for the irdiated region was as
ion-i ;solution to wpiee the- move from the cathode, thus promoting muhas 10, timsgreater than for the

solutio next, to athode the inflow O new 4on-rich solution. nonirradiatedregion.
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