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Abstract 
A variety of MEMS-based devices and their corresponding fabrication processing capabilities at U. S. Army 
AMRDEC in Redstone Arsenal, AL will be discussed.  These devices mainly focus on miniature sensors based 
on MEMS technology.  Examples to be discussed include single chip inertial sensor packaging, flexible 
electronics fabrication for wiring interconnects, and piezoelectric active cooling for thermal management of 
microelectronics:  

1. Small, inexpensive accelerometers and gyroscopes are present in most modern smart phones, used in 
hard drives and in gaming consoles. Typically, however, these devices are individually-packaged single 
or multiple axis accelerometers and single axis gyroscopes, assembled into an IMU using conventional 
circuit board techniques. Combining multiple devices on a single-chip would provide both cost and 
performance gains over typical assemblies. We explore the integration of a proven gyroscope design 
with additional electrodes and structures that will allow it to operate as a three axis accelerometer and a 
multiple-axis gyroscope. 

2. We have also been exploring the development of flexible electronics substrates manufactured using ink 
jet technology on polyimide films. This technology has an advantage over traditional flex circuit 
manufacturing because in addition to creating traditional wiring patterns the ink jet technology enables 
the creation of passive components such as resistors and capacitors. The Dimatix DMP-2831 ink jet 
system uses individually controllable piezoelectric driven MEMS nozzles to precisely deposit 
nanoparticle inks. These inks are then annealed to form wiring patterns.  

3. Thermal management is challenging in high-density microelectronics packaging because of the need for 
affordability and high-power densities. Particularly, RF communication and radar systems require high-
power levels for operation and reliability, and small footprints to control intrinsic losses and meet design 
constraints. These challenges become more difficult with affordability requirements due to inadequate 
cooling, implementation costs, or material costs. This investigation explores frequency and displacement 
effects on cooling rates for piezo-actuators embedded in PCB. This effort includes demonstration of 
affordable fabrication for the embedded microfluidics and actuators. Further concept development 
includes integration with thermal ground planes.  
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