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( Thermal Analysis of Electronic Devices in an Onboard Unit
Considering Thermal Conduction Environment )

A Fd, 4 8 &
( Joonyun Kim and Bo-Gwan Kim)

<o of
il -

$7 9l A AAPgeie AEEE 5t HHger] s FAGA W BE L5 dF0] HeFHoz g7 & =
oA E dAgH #E9 2= dSHd @8 7lesta o € 43 $EE PCB 7199 dieEE S Rds 44
dto] 57t EAEEE AMEn €Y nde o)gstd d AY PHS YA eH, TH A€ ol & 7 FEEY 2
EE dFsirt £ 2 =E9 2k FUE o) &3t AFE 279 Y FAg B8 TIPS o8 2= AN
AFE v ZEA A

Abstract

Thermal analysis and prediction of electronic components is required to predict and optimize the reliability of onboard
electronic unit employed in space vehicles. This paper introduces a methodology on thermal prediction that uses isothermal
PCB model, thermal force model, thermal resistance matrix and superposition principle to calculate electronic devices
temperatures undérgoing thermal conduction environment. An example is presented including a prediction result by this
method and simulation results performed by commercial program.

Keywords : Thermal Analysis, Thermal Conduction, Thermal Resistance Matrix, Superposition
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Table 3. Thermal analysis result of the devices.
= T 7:(C) T+ To(C) Tanalysis(oC)
Ul 4,66 4448 49.14
U2 466 4261 4727
U3 4,66 41.10 4576
U4 4.66 42.80 47.46
U5 466 46.85 51,51
U6 466 4482 4948
U8 25.76 35.77 61.53
U9 466 50.13 54,79
U10 466 4715 51.81
Ull 45 44.20 4870
Ul12 45 3950 44.02
Ul13 1575 4389 64.74
Ul4 225 4775 69.95
U15 102 4707 57.27
U17 16.45 22.88 39.33
Ul18 16.45 24.27 40.72
Ul19 16.45 3117 4762
U20 16.45 28.15 44.60
U21 16.45 25.78 4223
U22 1645 2554 419
U23 11.00 4722 58.22
0SC 5871 50.41 56.28
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Table 4. Comparison between thermal analysis result
and simulation result,
FF TE | Tonatysis(C) | Throgram(T) TI"‘W"O“ Loty
©)
U1 49.14 53 +3.8
U2 47.27 48 +0.7
U3 45.76 48 +0.3
U4 4746 48 +0.5
U5 51.51 54 +2.4
U6 49.48 50 +05
U8 61.53 65 +35
U9 54.79 59 +4.2
U10 51.81 53 +1.2
Uil 48.70 57 +8.3
U12 4402 54 +10
U13 64.74 61 3.7
Ul4 69.95 63 -6.9
Ul5 57.27 62 +4.8
U17 39.33 50 +10.7
U18 40.72 53 +12.3
U19 47.62 54 +6.3
U20 4.60 54 +9.4
U21 4223 50 +7.7
U22 41.99 51 +9.0
U23 5822 59 +0.8
0OsC 56.28 58 +1.7
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