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Abstract: Although thin PCBs(Printed Circuit Boards) have recently been required for high density interconnection,
high electrical performance, and low manufacturing cost, the utilization of thin PCBs is severely limited by warpage and
reliability issues. Warpage of the thin PCB leads to failure in solder-joints and chip. The Bit(Buried Bump Interconnection
Technology) for PCB has been developed to achieve a competitive manufacturing price. In this study, chip temperature,
package warpage, chip stress and solder-joints stress characteristics of the PCB prepared with Bt process have been
calculated using thermo-mechanical coupled analysis by the FEM(Finite Element Method). FEM computation was carried
out with the variations in bump shapes and kinds of materials under 1.5 W power of chip and constant convection heat
transfer. The results show that chip temperature distribution reached more quickly steady-state status with PCB prepared
with Bt process than PCB prepared with conventional via interconnection structure. Although Bit structures are effective
on low package warpage and chip stress, with high strength bump materials are disadvantage for low stress of solder-
joints. Therefore, it is recommended that optimized bump shapes and materials in PCB design should be considered in
terms of reliability characteristics in the packaging level.
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M (2) Bumps paste printing

(b) Passing through dielectric
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_ (e) e printing

Fig. 1. B%it(Buried bumps interconnection technology) process for
2 layer-PCB
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Fig. 3. Geometries of flip chip package with buried bumps interconnected PCB
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Fig. 4. Boundary conditions for heat transfer analysis
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Table 1. Thermo-mechanical properties

Elastic modulus, GPa  Poission’s ratio

CTE, mm/m°C  Density, kg/m’

Specific heat,  Thermal conductivity,

JkgK W/m-K
Solder resist 3 03 Fig. 6(a) 1400 1040 0.25
Solder joint Fig. 6(b) 0.35 Fig. 6(b) 8480 134 50.6
Underfill 70 03 Fig. 6(c) 1150 1600 3
Dielectric Fig. 6(d) 0.3 Fig. 6(d) 1790 1200 0.27
Chip Fig. 6(¢) 0.278 Fig. 6(¢) 2300 712 150
Molding 423 0.317 32 1890 2500 0.7
* CTE : Thermal expansion coefficient
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Fig. 6. Temperature dependant material properties
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Table 2. Thermo-mechanical properties of bumps
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Elastic modulus, . .
Poission’s ratio

CTE, mm/m°C  Density, kg/m’

Specific heat, Thermal conductivity,

GPa J/kg K Wm-K
Bump I (Copper) 30 0.343 Fig. 7 8960 385 385
Bump II
(Epoxy10%+ Silver90%) 68.8 0.3 20.9 9631 320.6 3771
Bump 1II
(Epoxy15%+ Silver80%+ 121.4 0.3 20.7 8806.3 387.6 485.1
CNT5%)
19 T T T T T

-
o
1

N\

Thermal expansion coefficient,
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Fig. 7. Thermal expansion coefficient of copper
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Fig. 8. Temperature distribution in package with PCB conventional
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