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2) Faculty mentor name: Dr. Mark Wistey
3) Project title:
4) Briefly describe any new skills you acquired during your summer research:
This summer I learned to program in Molly, a growth control software, in order to create
interfaces for the MBE machines inside the semiconductor processing and device fabrication
cleanroom in Stinson-Remick. The Molly language is a derivative of C, so I attained a basic
understanding of C programming. In order to enter the cleanroom, I was trained in proper
gowning techniques and etiquette inside the cleanroom. I also learned the basics of soldering
wires.
	
  
5) Please briefly share a practical application/end use of your research:
My work this summer allows embedded controllers in the Molecular Beam Epitaxy (MBE)
machines in the cleanroom to be monitored remotely. The interfaces I created can read and
control instruments, make decisions based on the status of the experiment, and send an email if
something goes wrong. This will be useful for Dr. Wistey’s team as it takes some of the work
they would have to do by hand, and allows them to do it remotely via Molly’s interface.
Project summary:
I spent my summer creating interfaces from the MBE machines located inside cleanroom to the
outside world. There is an ion gauge controller (SRS IGC100) for each of the two MBE
machines used by Dr. Wistey’s team, and these ion gauge controllers were not remotely
controllable. The team uses Molly, software that controls the MBE machines. My goal was to
study and use scripts already used by Molly to create a new set of scripts to control the SRS
IGC100 by means of Molly’s graphical user interface. Although the Molly language is similar to
C, Molly’s language is particular and had to be learned. How all the scripts Molly uses to back
its user interface function was not clear or documented. The plan was to figure out how Molly’s
scripts work and create my own to control the SRS IGC100 controller.
After becoming accustomed to Molly’s graphical user interface, my first activity was writing
code to get Molly to send an email based on evaluating the state of an experiment. I then, after
connecting the gauge controller to the computer by serial cable, started going through Molly’s
scripts and wrote code that allowed the user to read the pressure of the ion gauge through
Molly’s interface. I started on Firehole, one of the MBE machines, and worked my way over to
Green, another of the MBE machines in the cleanroom. Working with Green, we wanted a
baratron gauge to be read remotely as well. We soldered a cable to connect this gauge to an
analog port on the Green’s IGC100 controller to be read by Molly. I also wrote code that would
troubleshoot the gauge controller and error if anything went wrong. The portion of the project

	
  
that took the most time was writing code to write to the gauge in order to set the output remotely.
Multiple different approaches were taken, starting over and trying new ideas. Trial and error lead
me to further understanding of the scripts, and eventually one of my attempts functioned
correctly. One of the most time consuming activities of the summer was troubleshooting the
code, decoding error messages and determining the root of the problem. Figure 1 below is a
screenshot of one of the scripts I was working with. Figure 2 is a screenshot of Molly’s user
interface on Green.

Figure 1. Screenshot of a MollyScript File

Figure 2. Molly’s GUI

