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[B] = Strain-Displacement Matrix
[D] = Stiffness Matrix

K =The Foundation Stiffness in Units of Force Per Unit Area
[N n] =Matrix of Shape Function for Normal Motions at the Surface

{u} =Nodal Displacement Vector
{e"}=Thermal Strain Vector
[N] = Shape Function Matrix

{U} = Acceleration Vector

{P} = Applied Pressure Vector

{F nd } = Applied Forces Vector
p = Density

Strain-Displacement Equation :
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Constitutive Equation :
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{& = Total Strain
[o] = Stress Vector
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Types PBGA T°- BGA T°- BGA T°- BGA
Items (Exposed Cu) | (Exposed Al) | (Buried Al)
Packaging Size 35x35mm 35x35mm 35x35mm 35x35mm
Die Size 10x10x0.3mm|10x10x0.3mm|10x10x0.3mm|10x10x0.3mm
Substrate Thickness 0.56mm 0.56mm 0.56mm 0.56mm
Substrate Layer 2L 2L 2L 2L
Molding Compound Thickness| 1.17mm 1.17mm 1.17mm 1.17mm
Total Solder Ball # 456 456 456 456
Thermal Ball # 6X6 6X6 6X6 6X6
Solder Ball Diameter 0.76mm 0.76mm 0.76mm 0.76mm
Solder Ball Pitch 1.27mm 1.27mm 1.27mm 1.27mm
Heat Slug Material None Copper Aluminum Aluminum
Heat Slug Height None 1.17mm 1.17mm 1.0mm
Heat Slug Thickness None 0.3mm 0.3mm 0.2mm
Test Board Size 76mmx114mmx1.6mm
Test Board Layer 4L
# 2 ANSYS $it R8s ot 2. ol
Items  |k(W/m°C)|E(Mpsi)|a(ppm/°C)| v
Si 150 18.6 3.0 0.3
Molding
Compound 0.84 2.08 13/47 0.3
Die Attach 3.7 0.1 45 0.3
x2.7 x14  |xy 0.18
Substrate 0.34 y2.7 y1l4 |yz0.42
711 7 58 x7 0.42
Solder Ball 50 15 21 0.4
x 14
FR4 PCB 0.39 4.3 y 16 0.28
7 60
Copper 393.3 17 17.2 0.3
Aluminum 155 10.6 23 0.345
Air 0.024 - - -
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Investigation of Coplanarity of PBGA and T°-BGA
Using Theory and Experiment

Kuo-Ming Chen
Kuo-Ning Chiang
Department of Power Mechanical Engineering,
National Tsing Hua University
Kuo-Hsiung Houng
R & D Division, Caesar Technology Inc.,

ABSTRACT

As well known, PBGA has been widely used in microelectronics packaging. But its heat dissipating
capacity is only below 2~3 watts which does not satisfy more heat dissipation and better electrical
performance. This work recommends a novel PBGA structure, namely T>-BGA (Turbo Thermal
BGA). The structure of T-BGA is put a heat slug into molding compound of PBGA. The material of
heat slug can be aluminum or copper. This structure possesses an thermally and electrically enhanced
performance. One limitation on surface mount technology of BGA is the warpage caused by CTE
mismatch of each material owing to BGA is an asymmetric construction. The maximum warpage is
within 0.2mm(8mil) according to JEDEC standard. Therefore, this work presents a novel PBGA
structure (T°-BGA) capable of enhancing thermal and electrical performance. Then, coplanar
simulation is carried out for both of PBGA and T>-BGA. Finally, coplanar measurement is performed
on the built specimen of PBGA and T%-BGA to verify the analytical solution. Result in this work
demonstrates the effectiveness of the proposed a novel T-BGA in improving the coplanarity. In
addition, ANSYS analytical solution slightly differ from experimental result by 4.7%~18.6%.






