






thermal fundamentals

Figure 6. Vapor Chamber Internal Structure and Performance 
[7].

Advanced Thermal Solutions, Inc. (ATS) has developed a 
solution to the spreading resistance problem: the Forced 
Thermal Spreader, FTSTM. The FTSTM is a relatively thin, 
rectangular chamber in which a combination of mini and 
micro channels transfer and distribute heat at a very fast 
rate. The coolant fluid is drawn and circulated inside the 
FTSTM chamber by a mini pump whose power consump-
tion is less than 2 watts. The coolant is pushed through 
the micro channels at the center of the FTSTM, creating 
high heat transfer coefficient. Its flow is then redirected 
and passed through a number of mini channels, transfer-
ring heat as it exits the FTSTM chamber. 

Research conducted at ATS has shown promising results 
for the FTSTM as a vital and effective method for reducing 
spreading thermal resistance. As a baseline for compari-
son, vapor chamber performance data was considered 
from a study presented by J. Wei, et. al. (Semi-Therm 
2003) [8]. In this study, a vapor chamber with the dimen-
sions 125 x 75 x 4.5 mm was used on a 17 x 17 mm heat 
source. It yielded a spreading resistance of 0.12 °C/W. By 
contrast, the FTSTM that was tested was smaller than the 
vapor chamber at 80 x 80 x 5 mm, and used a smaller 
heat source, 10 x 10 mm. In testing the FTSTM, convec-
tive conditions similar to those in the vapor chamber 
were created so the performance of the two could be 
compared. Testing under these conditions, the FTSTM has 

yielded a spreading resistance of 0.03 °C/W, which is four 
times better than the one for the vapor chamber. 

A CFdesign® simulation of the FTSTM was also run to 
compare with the experimental results. Figure 7 shows 
the solutions for two scenarios: one when no heat 
spreader is used and the other when the FTSTM is applied. 

 

  

Figure 7. CFdesign® Simulations Comparing the Effects of the 
FTSTM on Heat Sink Temperature Distribution.
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Figure 7 clearly shows that with FTSTM, the temperature 
throughout the heat sink on the left is uniform and 
substantially on the lower (cool) side of the temperature 
scale. As the bottom image shows, when the heat sink is 
used alone, the result is a high temperature concentration 
at the component area and much cooler temperatures 
elsewhere in the heat sink. This huge spreading resis-
tance would keep the heat from being dissipated through 
the base and consequently the fins. 

As semiconductor chips are made with more compact 
packaging and higher power densities, spreading re-
sistance is becoming the dominant part of their cooling 
system’s total thermal resistance. In order to stay within 
the limits of air-cooled capabilities, spreading resistance 
must be properly managed based on available tech-
niques and technology. Before investing in exotic and 
expensive solutions, it is worthwhile to determine whether 
the problem can be solved by simply optimizing the heat 
sink design parameters or considering a heat sink with 
higher thermal conductivity.  
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My name is Francisco. 
 

I design GPS devices for the defense industry.
 

Yesterday, it took me a half-hour  
to find my car at the mall.

I AM HOT 
(AND I’M NOT AFRAID TO ADMIT IT)

They say the first step to solving your  
problems is admitting you have one. The 
second is calling us. Now that ADVANCED 
THERMAL SOLUTIONS, INC. has teamed  
up with DIGI-KEY, your electronics cooling 
solutions are only a click away.

Visit www.Digikey.com to place an order or www.qats.com 
for further technical information. 




