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Coupled Thermal-Stress Simulation Technology for Electronics Package Structures
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New high-density assembly technologies such as thinner printed circuit boards (PCBs) and narrow-pitch soldering are being applied to the pro-

duction of compact digital equipment with high functionality.
to high functionality.
related to heat and stress have become increasingly important.

High reliability and ease of assembly are also required for these products in addition
As a result of this trend, technologies for the analysis and evaluation of product failure phenomena due to complex problems

Toshiba has developed a coupled thermal-stress simulation technology to predict the mechanisms of failure phenomena and improve the design and
production processes.  This technology realizes high-quality design by considering both manufacturability and reliability at the first stage of development.
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Flowchart of reliability design method based on simulation and databases
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Flowchart of thermal-deformation simulation of reflow process for PCB

FEIROR ) BRIV AT, FEEIEWORE W2+
LB OB 2 [ § 572012, 730y M BT Ik
BLZIZTY) 70—l HAT A0 5. LFFE
B WU T 57208 -ER Iz —YarefroiR
(BAET 4 #B3 L R4 IR T,

Sy ML WS, KIBIRTEIIC, EimkiE)
TlE, BRI AEICHEICLARE L)AL T
Wb Tz, BMAOBERBED)TD, MEELICHT54%4
EBO B R D ENI LY, M FERE T oL T RiS™Mo
OB CTW5D,

—J, Ny MERELTD, K4ITRTLHIZ, A2 HE

31

&



zHEZEL (mm)
i+1 .0

-1.0
zHEZEfL (mm)

i+1.0
-1.0

3. EREROBERSH (LY MeLDIFE)— SIIRET, JE4K
PRTA AFECHEIC L BZRER Y DAL TS, Fo, BiRNORKE
B FECTY, WEZEILISH 372 &3O BIGH R OB XD, FREh ISR
FiOAE T RSO AT TV 5,

Distribution of thermal deformation of PCB without pallet
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Distribution of thermal deformation of PCB with pallet
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Package structure of flip chip-ball grid array (FC-BGA) and cooling module
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Contact thermal resistance dependence of contact pressure
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Results of thermal-deformation simulation analysis
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Package design solutions for failure probability prediction
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Comparison of failure probability among four design solutions
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