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conductivity. Such a material would have numerous = Only able to remove material, not capable of
thermal management applications. replacing material
= This project aims to determine the feasibility of = ANSYS Workbench can produce a solution for
using commercial topology optimization software to cases that abide by these restrictions and require a
decide the characteristics to program the theoretical Figure 2: Temperature model of original PCB. specified region to be maintained below a specific
smart thermal material with. o A temperature.
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Material. et conservative, as the specified region exceeds the
Methods " Maximum R maximum temperature when the material removed
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* ANSYS Workbench was used for thermal analysis which is below the i In the low thermal conductivity state
and to_pology optimization. | max operating 7o
» EXxperimental setup has 3 electrical components on temperature. 223 Min [ﬂ
a PCB made of the smart material, which is used to

= Maximum

avoid overheating the sensitive component. temperature of the

References

driver increased by 1. Wehmeyer, G., Yabuki, T., Monachon, C., Wu, J., & Dames, C.
0.722°C. (2017). Thermal diodes, regulators, and switches: Physical
Figure 3: Temperature model of topology optimized PCB with mechanisms and potential applications. Applied Physics
material removed. Reviews, 4, 041304. https://doi.org/10.1063/1.5001072
2. Frankfurt Laser Company. VCSEL FLPD-794.7-0.75-VCSEL-
L] o e TOA46 [Data file]. Retrieved from https://frlaserco.com/uploads/
Optimized —Smart s s files/FLPD-794.7-0.75-VCSEL-TO46.pdf
Material: ‘Tﬂy’,it;f 3. Wavelength Electronics. (2020). WLD3343 & WLD3393 Laser
= Maximum 3/18/2021 902 PM Diode Driver & Evaluation Board Datasheet [Data file].
Figure 1: PCB layout temperature of the !221.2?2 > ietrlexedtfr/%nLgt;gng\év;N.teamwaveIength.com/download/
diode is 43.945°C, = ipiadlaaducl P .
= Ambient temperature was set to 22°C. _ ' ! 3564 4. TRC Electronics, Inc. XP Power ECL Series Data Sheet [Data
= Natural convection from all upwards facing surfaces which exceeds the  § wa file]. Retrieved from
, Mmax operating 28968 https://www.trcelectronics.com/ecomm/pdf/ECL.PDF
was set to 10 W/(m+xK). . 223 Min
. temperature, but Is
= PCB (Green)is 124.912 mm x 81.71 mm and has a -
. . below the original.
thermal conductivity of 0.4 W/(mxK) (like FR-4).
Switching ratio was set to 5. Ackn OWIedgementS
= Diode (Red) generates 5SmW of heat, and has a | T |
max operating temperature of 40°C.? | - | Funding for this project was provided by the Center for
. Dri B tas 1 2W of heat 3 Figure 4: Temperature model of topology optimized PCB with Undergraduate Research and Fellowships (CURF) through a
rver (Blue) generates 1. Of heat. material replaced. Penn Undergraduate Research Mentorship Program (PURM)

= Power Supply (Purple) generates 1W of heat.? grant.




