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1. Advanced Manufacturing Institute 
The Advanced Manufacturing Institute (AMI) was formally established in November 2018 as a 

University-wide initiative with a mission to address the challenges in scaling up lab-scale research 
advances demonstrated at the University of Houston to manufacturing as well as to develop 
unique solutions to manufacturing problems faced by industry. AMI consists of faculty members 
across various colleges and departments in the University with expertise or interest in transitioning 
their research developments to manufacturing or with pertinent know-how in computation, 
materials, devices, systems, controls or automation to support the mission of the Institute. The 
infrastructure for manufacturing research including workforce, equipment and space that already 
exist in building 15 at the UH Technology Bridge will be available for use by all members of AMI. 
The areas of manufacturing research undertaken at AMI will broadly cover the ongoing work on 
superconductor wire manufacturing and roll-to-roll semiconductor manufacturing as well as other 
areas of UH expertise such as flexible electronics, nanomaterials, batteries, chemical processes, 
polymers, automation and biomanufacturing. AMI will also establish programs to support 
workforce development on Advanced Manufacturing technologies. It will support the creation and 
growth of the new degree program on M.S. in Manufacturing. 

2. Overview of Advanced Manufacturing 

Advanced manufacturing is growing by leaps and bounds world-wide and substantial 
investments are pouring into this field to maintain technological leadership. There is plenty of 
industry investment in manufacturing – about 75% of private company R&D and 60% of private 
company R&D employees are targeted in this area1. Manufacturing contributes to over 85% of all 
exported goods from the U.S.2 It is estimated with U.S. will need about 120 million workers with 
advanced manufacturing skills, but will have trained less than half of this needed workforce3.  

In order to keep up with an intense world-wide competition, there are a number of federal 
programs at the Department of Energy, Department of Defense, National Institute of Standards 
and Technology and the National Science Foundation that have been established to rejuvenate 
the U.S. manufacturing industry. Government and industry are investing in areas of additive 
manufacturing, biomanufacturing, automation, digital manufacturing and advanced technologies 
such as photonics, flexible electronics, composites and power electronics. Many top Universities 
are investing in specific areas of advanced manufacturing to access these investments as well as 
to train the next generation of the needed high-tech work force.

                                                           
1 NSF National Center for Science and Engineering Statistics and U.S. Census Bureau, Business R&D and Innovation Survey, 2010. 
2 International Trade Administration, TradeStats Express, National Trade Data at http://tse.export.gov/TSE/ 
3 Bureau of Economic Analysis, NSF and Wolfe 2009;  http://www.usa.siemens.com/advanced-manufacturing/ 
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3. Advanced Manufacturing research at AMI 

Advanced Manufacturing research has been ongoing at AMI since 2012 at the UH Technology 
Bridge (formerly Energy Research Park). The objectives of this research have been to address the 
challenges in scaling up lab-scale research advances demonstrated at UH to manufacturing as 
well as to develop unique solutions to manufacturing problems faced by industry. Unique 
manufacturing-scale equipment was established in AMI facilities for superconductor 
manufacturing and roll-to-roll manufacturing of semiconductors for energy and electronics 
applications.  

Over the past six years, novel Quality Assurance (QA) tools have been designed, built and 
commissioned at the pilot superconductor manufacturing facility of AMI for continuous, 100% 
inspection of the quality of long superconductor wires. These unique equipment have not only 
been valuable to qualify the performance of long superconductor wires that are being scaled up 
in our research but have also attracted the interest of industry where technical expertise is 
unavailable to duplicate them. AMI is supporting industry through sponsored research 
agreements to ascertain the uniformity in performance of their long superconductor wires using 
our QA tools so as to improve their manufacturing process.  

In-line Quality Control (QC) tools such as two-dimensional X-ray Diffraction (2D-XRD) have 
been developed and used for real-time monitoring of the quality of superconductor wires in a 
pilot-scale metal organic chemical vapor deposition (MOCVD) manufacturing system at the pilot 
superconductor manufacturing facility. This technology has been licensed by industry with royalty 
payments. The pilot MOCVD system itself is being revamped with a novel Advanced Reactor 
design that has led to much better superconductor wire performance, higher conversion efficiency 
of raw materials into product, higher throughput and promises better manufacturing yield. This 
Advanced reactor design has also been licensed by industry with royalty payments. In 2017, AMI 
was awarded a $5.6M program by the Advanced Manufacturing Office (AMO) of the U.S. 
Department of Energy for Advanced Manufacturing of Superconductor Wires for Next-generation 
Electric Machines. The objective of this program is to address the challenges in superconductor 
wire manufacturing through the use of our innovative Advanced MOCVD system and in-line 2D-
XRD tool designs. This is an example of how AMI’s expertise and mission of addressing advanced 
manufacturing challenges through process, equipment and materials innovations are already 
leading to substantial return on investment. Industrial partners are collaborators in all our 
manufacturing research programs, so the outcome of the federal-funded effort will lead to 
deployment of the successful outcomes in commercial manufacturing. 

Roll-to-roll manufacturing of semiconductors is another research area that has been 
flourishing at the ERP manufacturing facilities. Supported by a $1.9M program with the 
Department of Energy SunShot Initiative, this manufacturing technology is being used to fabricate 
high efficiency solar cells at a lower cost. Roll-to-roll manufacturing is also being deployed to 
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fabricate high-performance flexible electronics such as thin film transistors with 100 times the 
mobility of the state-of-art devices. Unique manufacturing equipment such as roll-to-roll MOCVD 
has been established for fabrication of long lengths of semiconductors on flexible substrates. 
State-of-the-art semiconductor device fabrication and metrology facilities as well as an industry-
standard safe environment for handling of toxic and pyrophoric gases have been put into 
operation at our UH Technology Bridge laboratories for the past five years. 

In addition to federal-funded programs, licensing revenue and unique facilities, advanced 
manufacturing research at UH has led to the creation of a new M.S. program in Manufacturing.  

 

4. Funding Opportunity Description 

AMI intends to make 2 – 4 awards, each up to $50,000, to provide seed funds for high-quality 
projects on manufacturing research. The period of performance is calendar year 2020. The 
following categories of projects are sought in this request: 

a) Category 1: Research to address challenges in scale up of proven lab-scale technologies 
to manufacturing. 

b) Category 2: Development of technologies in computation, materials, devices, systems, 
controls or automation that directly supports an ongoing manufacturing research project 
at AMI. 

c) Category 3: Research to support a manufacturing project with industry. 

Projects may be awarded in one or more of the above three categories. 

 The Principal Investigator (PI) Faculty as well as any Co-investigator (Co-I) Faculty who receive 
funding from awards issued through this RFP will become members of AMI for a four-year 
timeframe. AMI membership privileges include use of AMI’s facility and equipment at UH 
Technology Bridge, access to use of AMI’s engineering staff and cost share for externally-funded 
grants. AMI faculty (PI and co-I) are required to submit at least one proposal in the topic of 
manufacturing in calendar year 2020 to an external funding agency in order to be eligible for 
funding from AMI in calendar year 2021. Depending on funds availability, CY 2021 funding will be 
competitively awarded in response to RFPs expected to be issued in Fall 2020. AMI faculty (PI and 
co-I) members will be required to assign part of their IDC credit to AMI for manufacturing-based 
proposal(s) to external funding agencies as per the existing Agreement approved by the Deans of 
colleges of Engineering, Natural Science and Mathematics and Technology. 
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5. Proposal Content 

• Description of your technology 
• Current status of your technology including sources of funding 
• Market addressed by your technology 
• Market needs to be addressed to commercialize your technology 
• Need for manufacturing scale up of your technology 
• Manufacturing challenges 
• Proposed 5-year roadmap to scale up your technology to manufacturing 
• Annual milestones (quantitative) for the next five years 
• Resources needed to execute the roadmap (personnel, facilities etc.) 
• Current and future industrial collaborators who can support the manufacturing roadmap 
• Potential sources of funding to execute roadmap – Industry, federal, state 
• If funded by AMI in CY 2019, list proposals submitted in CY 2019 in which credit was 

assigned to AMI. Include title, duration, investigators, funding agency, funds requested, 
AMI credit allocated and outcome of proposals. 

• Outcome if manufacturing scale up is successful 
• Statement of Work for the proposed one-year project  
• Milestones (quantitative) and deliverables for the proposed one-year project 
• If funded by AMI in CY 2019, a summary report on accomplishments in tasks proposed 

and status of milestones. 
• Risks and Mitigation Plan for the proposed one-year project 
• Detailed budget for the proposed one-year project including breakdown of labor with 

fringe benefits, materials and supplies and travel. The budget must be constructed and 
presented using the standard UH budget template 
(http://www.uh.edu/research/resources/dor-forms/proposal-processing-forms/ 

• CV (maximum 2 pages per Investigator) including list of up to 10 publications/patents 
relevant to the proposed topic 

While the funding to be awarded this year is to support one year of research, the proposal 
should delineate the effort that needs to be undertaken over a five-year period to commercialize 
the proposed technology. Proposals in Category 2 should describe the manufacturing research 
project that the proposed technology will support. Proposals in Category 3 should describe the 
manufacturing project with industry that the proposed technology will support. 

In order to broaden membership in AMI, projects proposed by faculty of the Cullen College of 
Engineering need to include at least one co-investigator from another college. The co-I will become 
a member of AMI with the same privileges and requirements listed in Section 4 of this RFP. 

The proposal should conform to the following requirements: 

• Maximum 15 pages including title page, references, CV, budget 
• Times New Roman Font size 12, 1” margins all sides of 8.5” × 11” page




