
materials have a high total manu-
facturing cost. easy dispensing is 
also desirable, but many dispensable 
materials suffer from “pump-out,” 
where the material squeezes out of the 
interface as the device flexes under 
temperature changes during operation. 
To solve the pump-out problem, many 
manufacturers turn to stretchable 
polymeric TIMs.

 Arieca, Inc., a Pittsburgh-based 
start-up funded by the U.S. National 
Science Foundation (NSF) and spun 
out of Carnegie Mellon Univ., is com-
mercializing a new class of TIMs that 
combines the best properties of each 
TIM category to create a unique TIM 
for the modern era. Their goal is to 
create the ideal TIM that simultane-
ously exhibits the low thermal resis-
tance of metals, reliability of poly-
meric binders, and ease of dispense of 
thermal greases. 
 Arieca’s soft, highly stretchable, 
and thermally conductive TIMs com-
prise custom-formulated elastomers 
embedded with microscale droplets 
of liquid metal (LM) alloy (Figure 1). 
These LMs are alloys of gallium that 
are liquid at room temperature, have 
negligible toxicity, and have high 
electrical and thermal conductivity. 
Arieca’s polymer science team opti-
mizes the polymer and LM micro-
structure to engineer LM-embedded 
elastomer (LMEE) composites that 
balance the requirements of customer 
applications and maintain compat-
ibility with commercial dispensers 
that are designed for low- to medium-
viscosity fluids. 
 Arieca currently has several TIMs 

that are available to customers in 
computing and power electronics. 
In their work aimed at advanced 
semiconductor packaging, partially 
supported by the NSF Small Busi-
ness Innovation Research program, 
Arieca is targeting a low thermal 
resistance that rivals a solder TIM 


