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Abstract 

We describe the development of a compact, self-



figure 1. The secondary algorithm can be used to predict future system behavior based on patterns 

observed in the training dataset. The adaptive nature of the AI/



SensorTile boards are stocked at several major electronic component distributors as well as through ST 

directly and at time of writing cost approximately $50 (USD) per unit. 

 

3. Results 

3.1 Data Collection 

For our proof-of-concept tests we chose to collect and analyze the vibration signatures of one of the 

implanter wafer handling subsystems. This subsystem was chosen based on relative ease of access to parts 

on the implanter, number of in-house units available for testing, and the ability to independently verify 

failure conditions in end-of-life units. 

To record our data, we configured a SensorTile to collect high speed acceleration data remotely and store 

it to the internal memory of the SensorTile board. Data collection was initiated via Bluetooth app and 

sensors were left in-situ to collect data passively without interrupting regular system operation. Collection 

duration was primarily limited by the lifetime of the SensorTile battery. As configured for our data 

collection, this lifetime was approximately 24 hours. 

Our initial round of concept data was collected directly on failed components in a benchtop test. We used 

a SensorTile to collect acceleration data from new and failed subsystem components undergoing 

replacement. These data, shown in figure 3, show a 
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Known-Bad Subsystem Data
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(c) Reduced and Combined Data

◼Accuracy: 96%
◼Specificity: 98%
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◼Accuracy: 99%
◼Sensi:vity: 99.9%
◼Specificity: 97%


