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constructed with metal ions. Crystals are

typically synthesized using solvothermal

methods, which require long growth times,

use of harsh solutions, high temperatures

and pressures, and lead to poor adhesive

properties when deposited on substrate.

Layer-by-layer growth improves adhesion

due to direct chemical bonding to substrate,

allows for versatility in thin film properties,

and provides precise control of layer

thickness. Uses for MOFs include gas Ethanol Rinse
storage, separation, sensing, and catalysis. Station 4
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Figure 4 Average surface roughness results from AFM
analysis using 12 cycles with 30 min. Cu?*, 60 min. BTC dip
times to grow Cu-BTC thin films. In both horizontal and

« Large internal surface area

. . vertical drying configurations, the 10 min. wash time
. High porosity Orgamc Linker _—Metal Precursor B showed the best uniformity results with a lower surface
(H,BTC) (Cu(ll) acetate) 3 roughness.
 High thermal stability Station 3 Station 1 ’
e Ability to tailor framework properties
e L — Implement rinse station pump to provide

ggt%z:;:?;tny;;::z;?\tlg ;22:;;? rl]agyer-by- Rotary Motor . fresh ethanol for every rinse sequence
layer thin film deposition that will produce | Investigate cycle count relationship to

film thickness and uniformity

repeatable and uniform film growth for - Copper

more efficient testing of film properties. Investigate the affect of different

substrate geometries on system
performance
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Improve LabVIEW code to allow nitrogen
drying flowrate input
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Improve LabVIEW code and automation
control

Facilitate deposition of different
substrate geometries

Achieve thin film uniformity A: 1 min. wash, horizontal drying B: 10 min. wash, horizontal drying C: 10 min. wash, vertical drying

Improve deposition reproducibility , , , | | | | |

Figure 3 201 | x 20t | atomic force microscope scansat the center of wafers with Cu-BTCgrown using the automation system.
Determine precursor dip times for film All three wafers were exposedto 12 cycles with 30 min. Cw* and 60 min. BTCdip times. A) ANontuniform film developed when
uniformity exposed to 1 min. EtOH wash times. B) A uniform film developed using 10 min. EtOH wash times and horizontal drying. C) A
uniform film developed using 10 min. EtOHwash times and vertical drying.




