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Thermal Stress Analysis for the Printed Circuit Board of Electronic Packages

Kwon, Y. 1.* and Kim, J. A **

ABSTRACT

In this paper, the heat transfer analysis and thermal steess analysis of the PCB(Printed Circuit Board)
cquipped in electronic packages are camied out tor varous amay types of chips on the PCB. And (wo
structural PCB models are used in the analyses. The electronic chips or the PCB usually emit heat and
this heat generates the thermal swress around the chip. The thermal load due 0 the heat generation of
chips on the PCB may cause the malfuncton of the electronic puckages such as a monitor, 3 computer
elc.. Hence, the PCB should be designed to withstand these thermal loads. In this paper. the heat trans-
fer analysis and thermat stress analysis are executed tor the PCB model with pins and the analysis
results are compared with the resulis for the PCB model without pins. The analysis results show that
the PCB model without pins is nor good for the thermal stress analysis of PCB, even though these two
maodels have similar heat transfer characteristics. The analysis results also show that the highest thermal
stress occurs in the pin especially attached o the highest temperature chip, and the PCB constrained o
the elecuonic package on the long side is structurally more stable than other cases. The analyses of (he
PCB are executed using the finite element analysis code, NI1SA.

Key words @ Thermal Stress Analysis, Heat Transfer Analysis, PCB(Printed Circuit Board), Electronic

Packages, Electromc Chip, Pin
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Table 1. Material Properties of PCB Components

Epoxy Aluminum Copper only Copper & SnPb Alloy
Heat conductivity (W/mm °C) (G000 0.02042 0.386 062
Specific heat (kg °C) 1.297 0.896 0.3981 0.376
Density (kg/mm®) 0.00111 0.002707 0.00893 0.0088
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Fig. 8. Finite element model of PCB (model A).

Table 3. Node and element numbers for each model

Model A Model B
Number of node 25,140 17,116
Number of element 18,852 23,342
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Table 4. Temperature comparison for each case (madel A)

Type Case 1| Case 2| Case 3 | Case 4

Mimimum = | 4o ) | 4501 | as.01 | 48.9)
temperature ("C)

Maximum = | g 20 | 7934 | 7964 | 79.63
temperature (“C}

Table 5. Temperature comparison for each model (case 2)

Type Model A Model B
Minimum (
temperature ("C) 4391 48.89
Maximum _
temperature (°C)H 79.34 85.60
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Table 7. Analysis resulls according to the constrained conditions (model A, case 2)

(a} Constrained on
short side

(b)Y Constrained on
long side

(¢) Constrained on
both sides

{d) Constrained on
bottom surlace

Fig. 9. Stress contour of pin for each constrained conditions.
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