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Culture

Professional

Independent design route
(Long lead time)

Wrong results (inputs, BCs)

Failed results
(architecture)
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Which is more important?
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Numerical 
Simulation

Physical 
Testing

Ideal
• No GRR concern
• Visualization

Real
• P-Q

• TIM

• Power consumption
• Bypass flow

Cheap
• Mockup cost

• Experienced 

CFDer
• Software

Quick
• Push start

• Technician
• Thermal resistance

• Solve thermal issue is the most important
• Ability to provide solution quickly and exactly
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Radiation Performance Check

4

Top 
Heater

Bottom 
Heater

Top heater

Bottom heater

FloTHERM 12.2 FloTHERM XT 3.3
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How Heat Generated?

• How to calculate the real heat dissipation?

• Joule’s Law: P=V•I

• Waste heat: Qloss=Qin-Qout
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Power Flow Chart
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Traditional CFD Flow Chart COMPRESSING THE THERMAL DESIGN PROCESS
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• Foresight
• Insight
• Optimize

Constant heat flux
Constant temperature
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Thermal Boundary Conditions
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Given total heat, calculate 
temperature

Known temperature, calculate 
the heat dissipation

易
富

迪
科

技
研

討
會

資
料



© Askey Computer Corp. - CONFIDENTIAL

Scenario 1
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Constant T1

Constant K

Constant T2

𝑄1−2 = 𝐾𝐴1
𝑇1 − 𝑇2
𝐿

L
Q1-2

Ex:
Thermal PAD

• Fourier's law

𝑄 = −𝐾𝐴∇𝑇

Constant T1Constant T1
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Scenario 2
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Constant T1

Constant T2

Q1-2 =?

Constant T1

Constant K

Q1-2 =Qout

Ex:
PCB, IC Package (Network, Detail model)
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Example
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U1

U2

U3

#1 U1 U2 U3

Tcase 85 70 70

Power 15.2165 0.09911 0.13282

#2 U1 U2 U3

Tcase 95 65 65

Power 20.4081 -1.283 -1.3956

#3 U1 U2 U3

Tcase 95 65 65

Power 13.5 0.5 0.5

Rjc (K/W) 0.1 5.6 5.6

Rjb (K/W) 20 12.6 12.6
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PCB Layer
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Material Impact
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PCB Kx=Ky=111W/mK
Kz=0.468W/mK

PCB Kx=Ky=20W/mK
Kz=5W/mK

• IC temperature lower than PCB  IC become heatsink
• Surface data inspector value is negative
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Sink Temperature
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93.4oC/
Tested 
95.9oC

95.2oC/
Tested 
95.39oC

72.56oC/
Tested 
73oC
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Chassis Temperature
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55.81oC

Top(hot) 55.45

Top 52.11

Left 44.32

Right 53.10

Ta 26.37

51.6oC

44.36oC

54.81oC
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Import EDA Data
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FloEDA
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PCB Setting
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Grid Number CPU Time

Detail Model 574,107 30min18s

Compact 
Model

552,679 25min13s
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Q & A
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Thank you!
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