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RESULTS

Draw on collaboration principles from design and systems 
engineering to propose a new concurrent design framework: 
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• Design teams are increasingly facing complex problems 
necessitating highly-integrated and interdisciplinary 
collaboration
o Example: thermal solutions for power electronics needed 

to meet the demand for electric vehicles (EVs) and 
consumer electronics

• Electro-thermal practitioners have employed a “co-design" 
approach [1] 

• Traditional co-design falls short of the ideals of 
simultaneous collaboration and rich communication
between disciplines

[1] Steen, M., Manschot, M., and De Koning, N., 2011, “Benefits of co-design in service design projects,” International Journal of 
Design, 5(2).

[2] Routley, N., 2017, “Visualizing the trillion-fold increase in computing power,” Visual Capitalist, 3.
[3] Harrison, T., Chen, J., and Murugan, R., 2019,“System co-design of a high current (40a) synchronous step-down converter in an 

innovative multi-chip module (mcm) lqfn-type packaging technology,” In 2019 IEEE 69th Electronic Components and Technology     
Conference (ECTC), IEEE, pp. 1653–1659.

[4] Amon, C. H., Egan, E. R., Smailagic, A., and Siewiorek, D. P., 1997, “Thermal management and concurrent system design of a 
wearable multicomputer,” IEEE Transactions on Components, Packaging, and Manufacturing Technology: Part A, 20(2), pp. 
128–137.

"Deep Co-design"

Categorize the integrated 
(electro-thermal) design tasks 
into the five design stages

Identify the role/contribution of 
designers and computational 
supports in each category

Select, develop and implement 
apt automation method to further 
reduce time-to-develop at the 
category/task-level

Traditional Co-design

Deep Co-design
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