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Product and Technology Overview 
 
 
Thermal Copper Pillar Bump 
Nextreme has created a breakthrough in electronics by 
integrating cooling and power generation functionality 
into widely accepted copper pillar bumping process 
technology.  This breakthrough in flip chip packaging 
addresses two of the most serious constraints facing 
the electronics industry today – thermal management 
and power.  Nextreme’s approach uses fully scalable 
technology to target this critical, new functionality at 
one of the largest and fastest growing semiconductor 
industry market segments – flip chip packaging. 
 
Nextreme’s thermally active copper pillar bump has 
already demonstrated a number of world firsts:  a 
temperature difference of 60ºC has been achieved across the 60 µm (0.06 mm) tall 
thermal bump by running an electrical current through it; the thermal bump demonstrated 
maximum power pumping capabilities exceeding 150 W/cm2; when subjected to heat the 
thermal bump has demonstrated the capability to generate up to 10 mW of power per 
bump. 
 
OptoCooler™ Family 
Nextreme's OptoCooler™ product family addresses the latest cooling and temperature 
control requirements for optoelectronics, electronics, medical, military and aerospace 
applications. With the thermal bump at its core, the product family was developed in 
response to market demand for microscale cooling solutions that improve the 
performance of electronics without sacrificing efficiency. 
 

 

OptoCooler UPF4 
The ultra-small thermoelectric module can be integrated directly 
into electronic and optoelectronic packaging to deliver more than 
45°C of cooling for a wide variety of thermal manag ement 
applications. It removes a maximum of 420 mW (75 W/cm2) of 
heat at 25°C ambient with an active footprint of on ly 0.55 mm2. 
 

 

OptoCooler UPF40 
The model is ideal for optoelectronics applications with high heat-
flux requirements, particularly semiconductor optical amplifiers 
(SOA) and laser diodes. The UPF40 pumps a maximum of 3.7 W 
(72 W/cm2) at 25°C in an active footprint of 5.1 mm 2. 
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The OptoCooler HV14 module is RoHS-compliant, high voltage 
and high heat pumping thermoelectric cooler optimized for 
standard circuitry and power requirements. The HV14 operates 
at a maximum voltage of 2.7V and can pump 1.5 watts of heat at 
85°C in a footprint of only 2.8 mm².  
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Embedded Thermoelectric Cooler (eTEC) 
Nextreme’s miniature, thin-film eTECs offer an 
industry first — a micro-refrigerator the size of a 
piece of confetti that enables active, solid-state 
temperature control or power generation in close 
proximity to a heat source. eTECs operate as point-
specific heat pumps for rapid cooling or heating of 
semiconductors and other electronics; for thermal 
management of fiber-optic laser controls and 
integrated optoelectronics; or for power generation 
by converting otherwise wasted heat into useful 
electricity. 
 
Nextreme offers the high-performance eTEC UPF40 in an active footprint (1.6 mm x 3.2 
mm x 0.65 mm), delivering uniquely-high power densities, microsecond response times 
and semiconductor fabrication scalability. In cooling mode, the eTEC UPF40 cools up to 
40ºC and pumps a maximum heat flux of 72 W/cm2 as compared to less than 15 W/cm2 
for conventional technology. Other eTEC designs demonstrate as much as 150 W/cm2 of 
pumping power. 
 
Thin Film eTEG™  Power Generator 
Nextreme's miniature, thin film thermoelectric 
generator (eTEG™) converts heat directly into 
electricity.  Ideal for waste heat conversion 
applications, the solid state eTEG delivers power 
generation densities (>5W/cm2) in excess of 
those achieved using bulk materials and is 
optimized to provide power in a form factor that 
can be more than 10x thinner than bulk material 
alternatives. This opens up waste heat energy 
conversion applications for the Nextreme 
technology as well as remote power applications.  
Manufactured using semiconductor fabrication 
techniques, the eTEG is scalable, cost-effective, and 
can be utilized in a broad range of markets and applications including automotive, 
military and aerospace, thermal batteries, medical implants and wireless sensor 
networks. 
 
In environments where a significant amount of heat is available, Nextreme’s devices 
offer a measurable opportunity to harvest or recycle energy. The eTEG UPF40 device 
has demonstrated output power levels of >80 mW at � T of 70K and >236 mW at � T of 
120K. In low grade thermal environments, the Company has demonstrated micro-watts 
of power – enough thermal energy conversion to power remote sensors and other 
distributed devices.”  
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