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About EFD Corporation

m EFD Corporation is Mentor Graphics platinum distributor. We sell all
MAD software and hardware products.

m We got best performance award in the past four years.




Case Study I — Heatsink Design



Motivation

m Find the best heatsink design from the three different types.
m Compare simulation and measurement result.
m Test FIOEFD software capabilities. (User is design engineer)

Type -1 Type -2 Type -3
(Junior Engineer) (Senior Engineer) (RD Manager)




Solution Domain

400 mm

400 mm

215 mm

Natural convection analysis

Radiation effect

Open boundary condition
Ambient : 26 degC




Main Components Settings

4-layers PCB
K normal = 0.25 W/mK
K plane = 16.5 W/mK




Main Components Settings

N IC package
o -
=7 .‘./ ~ K=120W/mK

Thermal Pad
zi“ K=42W/mK




Mesh Generation
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Total Cells : 136,368
Fluid Cells : 55,772
Solid Cells : 14,927
Partial Cells : 65,669
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Mesh Generation
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Temperature Result — Type 1
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Temperature Result — Type 2




Temperature Result — Type 3
B
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Flow Field

Flow Trageclonies 1

Type -2
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Temperature Result - Housing

HEATSINK-TYPE-1

HEATSINK-TYPE-3
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Temperature Result - Housing

HEATSINK-TYPE-1

HEATSINK-TYPE-3



Compare with Measurement

No title
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36.72 No title
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Temperature (Solid) [°C]

Surface Plot 1: contours
Surface Plot 2: contours
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Room temperature: +22.3°C ’ Spec.| Top side | Down side
Spec.| Top side | Down side = , UUT No (AT<15C ) (AT<25C)
UUT No (AT<15C)|(AT<25C) " - Measure value | 37.2 45.0
Measure value 37.2 45.0 . - “ AT 14.9 227
AT 14.9 227 Judgment PASS PASS
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Compare with Measurement

| e@ | utoo | BCM7563 | 64.4

421

PASS |

Error 5.36 %
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Sub Summary

m Type 3 is the best
m If refine the mesh, the result might be better



Case Study II — Housing Design



Mesh Generation
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Mesh Generation
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Mesh Generation
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Temperature Result — Housing

Terperature {Saolid) [*C]

Surface Plot1: contours
Surface Flot 2: contaurs
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Temperature Result — PCB

Temperature (Solid) [*C]

Surface Plot1: contours
Surface Plot 2: contours




Temperature Result — Flow Field
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Compare with Measurement — Type A
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25.39
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Surface Plot 5: contours

Error 2.99 %

Right side
(AT<207C)
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Compare with Measurement — Type A

4550
42.99
40.47
37.96
35.44
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30.42
27.90
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Temperature (Solid) [°C]

Surface Plot §: contours

Error 2.82 %

Left side
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PASS
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Compare with Measurement — Type A

45.50
42.99
40.47
37.96
35.44
32,93
30.42
27.90
25.39
Temperature (Solid) [°C]

Surface Plot §: contours

Top side
(AT<157C)
38.7
15.6
NG

Temperature (Solid)|39.84 °C]|

Error 2.95 %

Right side



Compare with Measurement — Type A
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Compare with Measurement — Type B

Photo 4 - IR for Right side
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Compare with Measurement — Type B

Photo 5 - IR for Left side

Left side -1
(£T<20°C)

24.48
Temperature {Selid) [°C]

Surface Plot 5. contours
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PASS PASS

Error 7.96 %
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Compare with Measurement — Type B

TOp side Photo 6 - IR for Top side
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Compare with Measurement — Type B
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Cut Plot 2: contours
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Sub Summary

m CPU temperature decrease 14 degC with Type B housing
m If refine the mesh, the result might be better
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Conclusion

m FIoEFD embedding in CAD system is easy for CFD task and
optimize design.

m Partial cell technology can create high quality mesh with few mesh
number.

m Simulation result accuracy is acceptable.



Future Work

m Use EDA Bridge module to build detail PCB model
m Use ODB++ file from EDA tools
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Future Work
m Try to use T3Ster to get Rthjc & Rthjb for key component modeling.
m Use Rthjc & Rthjb data for Two-Resistor model
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Thank you for your attention



