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� Limitation of thermal design 

power

� Improper surface contact 

� Selection of Thermal 

interface material

� Fan quality and heat sink 

mounting

� Chassis size and compact 

system

� Definition Tcase and Tambient

Problems We Met in Thermal Issue
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Thermal Design in Early Stage 

� Find Hot Spot

� Heat Sink Material Selection

� Properties of Thermal Interface Material (TIM)

� Optimal Thermal Design (Active/ Passive 

Solution)

� Experiment Methodology
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Find Hot Spot from Thermal Simulation

Temperature (℃℃℃℃)



Advantage of Thermal Simulation

• Analyzing multiple tradeoff scenarios can be achieved 

with thermal modeling and help optimize the thermal 

solution to meet component requirements.

High Cost Performance Ratio

3Days 10Days

5Days

Debug ≥20Days

Thermal Thermal Thermal Thermal 

SimulationSimulationSimulationSimulation

Trial &ErrorTrial &ErrorTrial &ErrorTrial &Error

20Days

Saving Time & Cost
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2 Heat Sources Heat Transfer 
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2 Heat Sources Heat Transfer (Transient) 
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Symmetry Heat Sources Thermal Design

• Distance of 2 heat 

sources is 10mm 

• Distance of 2 heat 

sources is 10mm 
1

• Distance of 2 heat 

sources is 20mm 

• Distance of 2 heat 

sources is 20mm 
2

• Distance of 2 heat 

sources is 30mm 

• Distance of 2 heat 

sources is 30mm 
3

• Distance of 2 heat 

sources is 50mm 

• Distance of 2 heat 

sources is 50mm 
4
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Iteration
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Application of LED Thermal Design
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Efficiency of heat spreading equilibrium and 

equivalent heat source (at same Tj)

Al spreader Cu spreader Vapor chamber

Aeq=80.7
×80.7mm

Aeq=76.2
×76.2mm

Aeq=62.23
×62.23mm “overall geometry 

improvement from 
materials property”, 
Thermacore, 2007

TjTjTj
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System Thermal Simulation Analysis
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System Thermal Simulation Analysis
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Material THERMAL Conductivity Sink Base Consideration

Aluminum
180~236

2mm(chip size)<t <5mm(heat 
sources  size 35*35mm)

Copper 385~401 2mm<t <3mm

Heat Pipe/
Vapor Chamber

1800~2500 3mm<t
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THANK YOU
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