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Revised 

Intro: My group’s research is focused on so-called Quantum Cascade Lasers, or QCLs. QCLs are very
complex semiconductor light emitting devices. Their manufacturing cycle includes epi-growth, where over
1000 extremely thin semiconductor layers are deposited under high vacuum conditions onto a semiconductor
substrate (semiconductor disk). My group’s expertise is in the design of the layer sequence and processing of
a grown wafer into functional devices. The growth step is outsourced to a pure-play foundry (no products
other than epi-growth) that provides epi-growth services.

The product is deposition (by evaporation) of extremely thin semiconductor layers on top of a semiconductor
substrate (non- -thick) under ultra-high vacuum conditions. Overall number of layers is on the order of one
thousand and thickness of each layer is comparable to distance between atoms (1/1000 diameter of human
hair). IQE will deposit ~1,000 extremely thin layers on surface of a blank substrate (semiconductor disk).
Layers thicknesses and compositions will be controlled per our design. Upon epi-growth they will ship the
wafer to UCF for us to process it into functional devices. Testing and characterization of the functional devices
is our end goal. Improvement in device performance is of great interest to DoD.

QCLs are multi-layered semiconductor devices and epi-growth is the only manufacturing method for these
devices.



Revised 

There is no good benchmark price for this product. However, IQE pricing is generally consistent with that for
other semiconductor wafers, corrected for growth time and material use.

There is no big market (revenue) yet for either QCL wafers or for QCLs themselves. IQE is the only supplier
offering QCL epi-growth. I am constantly looking for alternative suppliers of quantum cascade laser wafers as I
do not want to rely on a single company in my research. This includes internet search for these services,
talking to various companies in the QCL field that manufacture QCL-based products to see if there are any
other suppliers, attending trade shows where services like that are typically advertised.



From: Gerald Hector
To: Joel Levenson
Cc: Brian Sargent; Trinh Nguyen
Subject: RE: PO for growth of S51 by IQE - IQE Sole Source
Date: Friday, April 1, 2022 11:22:38 AM

Joel:
 
After reading the attached materials, I approve.
 
Regards,
 
 
 
Gerald L. Hector
Senior Vice President
Administration and Finance
University of Central Florida
4635 Andromeda Loop N
MH384
Orlando, FL 32816
Tel: (407) 823-1063
Email: gerald.hector@ucf.edu
 

From: Joel Levenson <Joel.Levenson@ucf.edu> 
Sent: Friday, April 1, 2022 10:51 AM
To: Gerald Hector <Gerald.Hector@ucf.edu>
Cc: Brian Sargent <Brian.Sargent@ucf.edu>; Trinh Nguyen <Trinh.Nguyen@ucf.edu>
Subject: FW: PO for growth of S51 by IQE - IQE Sole Source
 
Good morning Gerald,
 
I support this sole source award as well. We’ve provided this company sole source awards in the past
due to their unique service provided to assist the PI in their research. Other companies researched
either do not offer the service, or are not experienced enough to meet the specifications needed.
 
If you agree, reply all and indicate as such, or let us know what questions you have.
 
Thank you,
 

From: Brian Sargent <Brian.Sargent@ucf.edu> 
Sent: Thursday, March 31, 2022 2:38 PM
To: Joel Levenson <Joel.Levenson@ucf.edu>
Cc: Trinh Nguyen <Trinh.Nguyen@ucf.edu>
Subject: FW: PO for growth of S51 by IQE - IQE Sole Source
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Hi Joel,
 
I support this sole source for approval.  This particular products has a history as being sole source in
nature, with approved waivers starting back in 2017.  Since then competitors have not entered the
market place and the sole source nature still exists.  Please approve/disapprove.
 
 
Regards,
 
Brian
 
 
 

From: Trinh Nguyen <Trinh.Nguyen@ucf.edu> 
Sent: Monday, March 28, 2022 4:43 PM
To: Brian Sargent <Brian.Sargent@ucf.edu>
Subject: FW: PO for growth of S51 by IQE - IQE Sole Source
 
Hi Brian,
 
I have reviewed the attached waiver and can support it with the following reasons. Can you please
review to see if you agree or not.
 
Vendor: IQE
Product:  Advanced wafer products and services
Total Amount: $400,000 (two calendar years)
Dept: NanoScience Technology Center
 
Requirement:
This sole source is for Quantum Cascade Laser (QCL) semiconductor wafers that are manufactured
using a specialized process called epi-growth explained in detail in the waiver and upon the
completion of the epi growth, the wafers are shipped to UCF for the department to process them
into functional devices. Testing and characterization of the functional devices is the department’s
end goal as part of their work with DOD.
 
A sole source for this specialized wafer was approved back in 2017 for two years and again in 2020

for another 2 years. The current waiver has expired, and the department submitted a 3rd, 2yrs, sole
source request and confirmed that the market for this material is still specialized and has not
changed.
 

IQE USA, Sole Source 1809 from 12/5/17 to 12/4/19.
IQE USA, Sole Source 2007 from 1/6/20 to 1/5/22.

 
Research Conducted: The PI provided the below recent research for potential sources but
concluded that IQE is still the only company that can provide wafer epi-growth products and services
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with a track record.
 
AdTech Optics: This supplier has QCL wafer growth capability. However, they only sell completed
devices as opposed to offering just wafer growth. (http://atoptics.com/products.html?
gclid=Cj0KCQjw0PWRBhDKARIsAPKHFGhK9KNDwgSY0R2fZZzVVNQCu3OpeGzZJy3YCr8kjSWSIdMJkas
TepAaAhgaEALw_wcB),
 
Intelliepi: This supplier considered growing a QCL structure but when the PI spoke to them, he did
not get a sense that they had much experience with QCL epi-growth which is extremely difficult to
do, and their quote would not reflect what is required. (https://intelliepi.com/products/).
 
Price is fair and reasonable: It was noted that there is no good benchmark price for this product
since no one else besides IQE can provide. However, IQE pricing has been consistent since 2017. The
unit cost of 1 epi-growth wafer is $4,500.
 
Thanks,
Trinh

From: Arkadiy Lyakh <Arkadiy.Lyakh@ucf.edu> 
Sent: Friday, March 25, 2022 1:44 PM
To: Trinh Nguyen <Trinh.Nguyen@ucf.edu>
Cc: Yujun Huang <Yujun.Huang@ucf.edu>; Usha Lal <usha@ucf.edu>
Subject: Re: PO for growth of S51 by IQE
 
Hi Trinh,
 
I work on ITAR-restricted contracts for which manufacturing has to be done in the USA. This is
a small community and I can keep track of potential suppliers through word of mouth. IQE is
the only company that provides wafer growth services (and has track record of doing this).
Others, such as AdTech Optics (http://atoptics.com/products.html?
gclid=Cj0KCQjw0PWRBhDKARIsAPKHFGhK9KNDwgSY0R2fZZzVVNQCu3OpeGzZJy3YCr8kjSWSId
MJkasTepAaAhgaEALw_wcB), have QCL wafer growth capability. However, they sell devices as
opposed to offering just wafer growth.  
 
The only other US-company that considered growing a QCL structure when I talked to them
was Intelliepi (https://intelliepi.com/products/). They gave me an estimate of ~$50k and I got
a feeling that they did not have much experience with QCL epi-growth (that is extremely
difficult). I can get a quote from them, but, in my opinion, that would be a "fake" quote. 
 
Thank you,
Arkadiy.
 
 
 

From: Trinh Nguyen <Trinh.Nguyen@ucf.edu>
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Sent: Friday, March 25, 2022 1:04 PM
To: Arkadiy Lyakh <Arkadiy.Lyakh@ucf.edu>
Cc: Yujun Huang <Yujun.Huang@ucf.edu>; Usha Lal <usha@ucf.edu>
Subject: FW: PO for growth of S51 by IQE
 
Hi Arkadiy,
 
I need more information for my review. You mentioned that you are constantly looking for
alternative suppliers for this type of epi-growth wafers; can you please provide me the names of
other suppliers that you’ve have research and looked into for this technology? Can you provide and
explain the most recent research you’ve conducted for other sources?
 
Thanks,
Trinh
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