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PC 6.3: Flexible Electronic Demonstrator for Electronic Robot Interface Applied To 
Industry, Operations, Networks, and Safety (FEDERATIONS) 

 
For this topic, Boeing and its partners, ChemCubed and SunRay Scientific, propose a dual Ultra-

Wide Band (UWB) and Bluetooth Low Energy (BLE) wearable sensor platform on a flexible substrate for 
a variety of applications, specifically the human-robot interface where factory workers are in close 
proximity to automated machinery. As shown in Figure 1, the platform contains separate UWB and BLE 
transceivers, flexible battery, multicolor LED, sensors to measure temperature, humidity, pressure, UV 
index, visible light, and a 9-axis sensors for measurements of motion, acceleration, shock, and vibration all 
on a flexible substrate for peel and stick application. A Flexible Hybrid Electronics (FHE) sensor platform 
provides an advantage for size, weight, and cost over typical rigid options.  

Safety is a top priority for 
The Boeing Company. Continued 
investment in automated production 
requires better monitoring systems 
that mitigate exposure to risks 
associated with human-machine 
interactions.  This is achieved through 
the use of active location tracking and 
fail safe actions near automated 
tooling.  Similar IoT technologies can 
also insure proper function of lock-
out-tag-out processes for automated 
production cells. Finally, the use of 
wearable personal protective 
equipment (PPE) with embedded IoT 
devices can provide real time 
audio/visual warnings for employees when needed.  The proposed FHE sensor demonstrates the flexibility 
needed on PPE safety wearable devices, automated safety tracking, and remote sensing capabilities to 
improve factory operations while helping optimize a safe working environment.  

Boeing Research & Technology (BR&T) has developed the electronic circuit design and 
implementation space for factory applications and testing. ChemCubed is market leader for additive 
manufacturing and brings a variety of digital printing methods to rapidly prototype and produce Flexible 
Circuit Boards (FCBs) using their ElectroJet inkjet printers. SunRay Scientific’s ZTACH™ anisotropic 
conductive material offers a unique attachment method for FCB components and coupled with their 
production facility is a strong partner for producing devices on the order of hundreds.  

Deliverables for this project will consist of twenty-five (25) Technology Product Demonstrators 
(TPDs) as part of a low volume pilot production run. Additional testing will be completed to evaluate the 
environmental performance based temperature, humidity and pressure as well as standalone tests for 
vibration, shock, and flexibility. The project aims for a Manufacturing Readiness Level (MRL) 
advancement to 7 from a starting system MRL of 3. 

  

Figure 1. Dual UWB and BLE sensor platform on a flexible 
substrate with a US quarter overlaid for size. 
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