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Personnel  

 

Don Figer Director Degree(s): PhD in Astronomy, 1995, UCLA; M.S. in Astronomy, 1992, U. Chicago; B.A. in Physics, Math, Astronomy, 1989, Northwestern U.  Website: http://www.cis.rit.edu/~dffpci/  Email: figer@cfd.rit.edu  Phone: 585-475-6005 (office), 585-747-6020 (cell)  
 

 

 

Zoran NinkovProfessor  Degree(s): PhD, Astronomy, University of British Columbia, 1986; MSC, Physical Chemistry,  Monash University, 1980; BSc (1st class honors), Physics, University of Western Australia, 1977.  Email: ninkov@cis.rit.edu  Phone: 585-475-7195 (office)  
 

 

Joong Lee Engineer  Degree(s): Ph.D. Physics, Dec 2007, UCLA; B.S. Physics, 1998, UC Berke-ley  Email: jylpci@rit.edu  Phone: 585-475-5779 (office)  
 

 

Brandon HanoldEngineer  Degree(s): B.S. in Astrophysics, 2006, Michigan State University  Email: hanold@cfd.rit.edu  Phone: 585-475-4104 (office) 
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Christine Trombley PhD Student  Degree(s): B.S. in Astrophysics and Physics, 2007, Michigan State Uni-versity  Email: cmt2410@rit.edu  Phone: 585-475-7131 (office)  
  

 

Tom Montagliano Engineer  Degree(s): B.S. Electrical Engineering Technology, 2004, Rochester In-stitute of Technology  Email: tjmpci@cfd.rit.edu  Phone: 585-475-4107 (office)  
 

 

 

Kim Kolb PhD Student  Degree(s): B.S. in Microelectronic Engineering, 2008, Rochester Insti-tute of Technology  Email: kem2691@rit.edu  Phone: 585-475-4102 (office)  
 

 

Brian Glod Engineer  Degree(s): B.S. Computer Engineering, Rochester Institute of Technolo-gy, 2010, M.S. Electrical Engineering, Rochester Institute of Technology, 2012  Email: bdg4497@rit.edu  Phone: 585-475-4102 (office)   
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Kenny FourspringPhD Student Degree(s): PhD Imaging Science, May 2013, Rochester Institute of Technology Email: kdf5036@cis.rit.edu  
 

 

Ross RobinsonPhD Student Degree(s): PhD Imaging Science, Rochester Institute of Technology Email: rer5221@cis.rit.edu  
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Charter  

About the CfD  The Center for Detectors designs, develops, and implements new advanced sensor technologies through collaboration with academic researchers, industry engineers, gov-ernment scientists, and students. The CfD enables scientific discovery, national security, better living, and commercial innovation through the design and development of ad-vanced photon detectors and associated technology in a broad array of applications such as astrophysics, biomedical imaging, Earth system science, and inter-planetary travel. 
Vision and Mission Our Vision is to be a global leader in realizing and deploying ideal detectors and associated systems. Our Mission is to enable scientific discovery, national security, bet-ter living, and commercial innovation through the design and development of advanced photon detectors and associated technology by leveraging collaborations with students, scientists, engineers, and business partners, at academic, industrial, and national re-search institutions. 
Goals 

 Develop and implement detector technologies that enable breakthroughs in science, defense, and better living. 
 Train the next generation of U.S. scientists and engineers in team-based, interdiscipli-nary, world-class research. 
 Create opportunities for faculty, students, and international leaders to advance the field of detectors and its relevant application areas. 
 Grow externally-supported research.  
 Increase economic activity for local, regional, and national companies. 
Focus Areas The Center applies its technologies to many different scientific areas including As-trophysics, Biomedical Imaging, Defense, Earth Systems Science, Energy, Homeland Se-curity, and Quantum Information. These focus areas are mainly what brings together the great variety of individuals from diverse areas of expertise. Astrophysics – A zero read noise detector will enable the discovery of Earth-like planets around nearby stars, life on other planets, the nature of dark energy and dark matter, and the origins of stars and galaxies. Biomedical Imaging – The Biophotonic Experiment Sensor Testbed will enable safe de-tection and monitoring of breast cancer and cognitive functioning with unprecedented sensitivity. Defense – Space-based cameras will be equipped with the most sensitive detectors that provide rapid delivery of the most sensitive information. Earth Systems Science – The Center’s detectors will be exploited to address fundamental Earth system science questions, such as sensing of photosynthesis or the creation of at-
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mospheric pollutants, detection of atmospheric or ocean temperature gradients, or the timely viewing of extreme events. Energy – New high photon-efficiency solar cells will be developed to ensure sustainable energy generation for economic competitiveness and national security. Homeland Security – Advanced imaging detectors will be able to reveal potential air-borne biochemical hazards through high-resolution three-dimensional ranging, spectral discrimination, and motion pattern recognition. Quantum Information – High-speed single photon receivers will be deployed to support future technologies in photonics, communication, quantum computing, and quantum cryptography. 
Governance The Center is supervised and operated by its founding Director, Dr. Donald Figer. A committee of experts, from RIT and elsewhere, advise the Director to ensure successful definition and execution of the Center’s vision and goals. The committee meets once per year after the completion of the CfD Annual Report. Center members include academic researchers, industry engineers, government scientists, and university/college students.  
Funding Since its inception in 2006, the Center for Detectors and its precursor entity, the Rochester Imaging Detector Laboratory, have secured over $9.8 million in research funding. The largest contributions are the Moore Foundation and NASA. The Moore Foundation has invested $2.8 million, and NSF $1.2 million. In addition, NASA has con-tributed close to $5 million.  
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Capabilities, Equipment, and Facilities The Center for Detectors is located in the IT Collaboratory (Building 17) at the Rochester Institute of Technology. It has 5000 square feet of space for offices and labs, including offices for 17 people, and three research laboratories: the Rochester Imaging Detector Laboratory (see Figure 23), the Quantum Dot Detector Laboratory, and the clean room laboratory. The laboratories contain special facilities and equipment dedi-cated to the development of detectors. 

 
Figure 23. Lab area in the Rochester Imaging Detector Laboratory. These facilities include a permanent clean room, ESD stations, vacuum pumping systems, optical benches, flow tables, light sources, UV-IR monochromators, thermal control systems, cryogenic motion control systems, power supplies, general lab electron-ics, and data reduction PCs. The equipment is capable of analyzing both analog and digi-tal signals. Separate rooms in the CfD are devoted to electrical rework and laser experi-ments. In addition to these dedicated facilities, the CfD has access to facilities within the Semiconductor and Microsystems Fabrication Laboratory (SMFL) and other areas across the RIT campus. The RIDL detector testing systems (see Figure 24) use cylindrical vacuum cryogen-ic dewars. Each individual system uses a cryo-cooler that has two cooling stages: one at ~60 K (10 W) and another at ~10 K (7 W). The cold temperatures yield lower detector dark current and read noise. The systems use Lakeshore Model 340 temperature con-trollers to sense temperatures at 10 locations within the dewars and control a heater in the detector thermal path. This thermal control system stabilizes the detector thermal block to 400 μK RMS over timescales greater than 24 hours. The detector readout sys-tems include an Astronomical Research Camera controller having 32 digitizing channels with 1 MHz readout speed and 16-bit readout capability, two Teledyne SIDECAR ASICs having 36 channels and readout speeds up to 5 MHz at 12-bits and 500 kHz at 16-bits, and custom FPGA systems based on Altera and Xilinx parts. The controllers drive signals through cable harnesses that interface with Detector Customization Circuits (DCCs), 
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test suite accommodates a wide variety of testing parameters through the use of param-eter files. A complete test suite takes a few weeks to execute and produces ~0.5 TB of data. The data reduction computers reduce and analyze the data using custom automat-ed code, producing publication-quality plots in near-real time as the data are taken. CfD has the capability to design system components needed for detector testing us-ing CAD programs, e.g. SolidWorks. This thermal finite element analysis software is also used to simulate thermal cooling of system components and detectors. Eagle and PCB Express are used to design layouts for readout circuits that interface with the detectors. System-based software tasks also include data processing with IDL, C and C++, HDL pro-gramming on Xilinx and Altera chips, as well as the SIDECAR ASIC. CfD has a dedicated class 1000 cleanroom (by FED Standard 209E), located in the SMFL. The SMFL has 10,000 ft2 of additional cleanroom space in class 1000, 100, and 10. Using the SMFL’s resources, the Center can fabricate detectors with custom process flows, and has the freedom to use multiple process variations.  The Center’s cleanroom and probe stations offer wafer-level testing, even during the fabrication process, allowing mid-process design changes (see Figure 26). The probe station accommodates electrical and circuit analysis of both wafers and packaged parts, including low current and radio frequency (RF) probing. Also available for CfD use are the Amray 1830 Scanning Electron Microscope (SEM; see Figure 27), used for high-magnification imaging of devices, and the WYKO white light interferometer, used for surface topography measurements. The SMFL also has other in-line fabrication metrolo-gy capabilities, including material layer thickness, refractive index, and wafer stress characterization tools.  

 
Figure 26. Device wafers are tested in the clean room lab probe station.  
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Figure 27. (left) The Amray 1830 Scanning Electron Microscope is used to image devices. 
(right) SEM image of device that has been prepared for indium bump deposition. In addition to fabrication and testing capabilities, the Center for Detectors has ac-cess to sophisticated simulation software to predict the performance of devices, from fabrication processes to performance of a completed device. Silvaco Athena and Atlas are powerful software engines that simulate the effects of processing on device sub-strates and the electrical characteristics of a fabricated device. Athena simulations can describe all of the processes available in the RIT SMFL, building a physics-based model in 3D space of a device from initial substrate to completed device.  The Center for Detectors uses many other RIT facilities, e.g., the Brinkman Lab, a state-of-the-art facility for precision machining, and the Center for Electronics Manufac-turing and Assembly (CEMA), a facility for electronics packaging (see Figure 28).  

 
Figure 28. This image shows a cryogenic multi-layer circuit board designed in the CfD and 
populated in CEMA. All of the components on this board will be exposed to temperatures as 
low as 40 K, nanoTorr pressure levels, and high energy particle radiation.  




