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Warpage Control of Bumpless BGA Package
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Fig. 1 Bumpless BGA Structure
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Table 1 Material Property of Mold and Lamination Material (PPG)

Material El [GPa] CTEI [ppm/C] | CTE2 [ppm/C]
Print Mold 1 0.13 (E2) - 90
Print Mold 2 8 7 25
PPG 1 32 13 -
PPG2 10 10 -
R IR SO P o s
2 ol st WA AlEdolAS Bl HH3 stu
A Asheh v, AEaAT
3. 83
a2 = HY A971AY HEFe T vlo] mE
3 @4 AlEdolA @ dolt}, 3 HoF o] FAMH
7} 1.5~2 oA 7HE 2 g @S ey olE JEe
2 ol FAAY 3-?% HEZo] FALTE § dAd2
Baspl Heh oldw ARE vhgon R4el WA
£ Fdar] Halxe He A= FAA, REF 7
A= $FA st Aol & dddel #Estth

Meld thickness
30 4 —®— chip thick.: 120um
—&— chip thick.: 240um

5 4

o e

Yyarmpage(mm)

o T T T T T
oo 05 1.0 1.5 2.0 1.5 3.0 35 4.0 4.8 5.0 5.5

Mald tickness / Chip thickness

Fig. 2 Relationship between warpage and ratio of mold
thickness/chip thickness
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Fig. 3 Normalized warpage comparison with various materials
as pan-out area and protection layer.
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Table 2 Comparison between simulation and test results

Warpage (mm)
A A3
+0.59
-0.651

Hos A8 Thickness

Simulation
+0.496

-0.468

PPG1
Mold2

60 um

15 um

(1) Warpage Measurement
Fig. 7 Warpage of Bumpless BGA

(2) FEM Results of Warpage
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