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Abstract: Thin film manufacturing is integral to the packaging of integrated circuits onto flexible substrates. In Roll-to-Roll 
(R2R) manufacturing it is important to possess the capability to continuously inspect deposited materials and to acquire defects 
data for each sample. The team designed a mounting bracket to fit into a Roll Conveyance Tool for the installation of a non-
contact optical sensor. Image processing algorithms were developed to locate and record defects, based on images captured 
from the sensor. The completed R2R Inspection System examined deposition quality via a 13 mm width line scan of aluminum 
depositions on polyethylene terephthalate (PET). After verification experiments, it was determined that this system is 
comparable to using a human operator, with additional benefits: defect categorization, location tracking, and reduced variability 
in results.  
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1. Introduction

Innovative electronics packaging solutions are required for the progression of technology. The utilization of thin film 
manufacturing allows for the fabrication of integrated circuits for different device applications. In the last decade, scaling up 
of this nanofabrication method from wafer level processing has been realized with the concept of Roll to Roll (R2R) processing. 
The R2R process is demonstrated at the Center for Advanced Microelectronics Manufacturing (CAMM). This Research and 
Development (R&D) facility takes flexible rolled substrates and processes them through several deposition and patterning 
steps, allowing the lab to produce target film stacks on a larger scale for the required prototype applications (Binghamton 
University, 2016). This process is prone to error, as defects can be introduced at each stage of fabrication. Defects such as 
scratches and particulate matter can compromise the film quality, and thus can affect the device functionality. Thus, non-contact 
examination of different depositions on various substrate types is required to ensure optimal film and device integrity. 

1.1. Background 

Thin-Film manufacturing, in the context of electronics, is the deposition of a target metal or dielectric material onto a 
desired flexible substrate, followed by patterning steps to fabricate the desired electrical application in each layer, typically less 
than 0.5 microns thick. This technology is used for various electronics applications, such as thin-film transistors, which are 
used in photovoltaics, lightweight displays, and wearable electronics (Reuss et al., 2005). Thin-film is manufactured in 
cleanroom settings by academic and industry entities providing thin-film solutions for desired applications, including optical 
coatings, protective coatings, and electronics solutions, the latter being the focus of this project. In producing thin-film 
prototype electronics, defects in depositions and substrates are of concern to the operators, as they can affect the functionality 
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