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RF Characteristics of the Silicon Through-hole Interconnections

KO Matsumarud HO Wakiokall HO Nakamurald SO Yamamoto
MO Hashimoto & N[ Sadakata

gboobobooooooboobobooboboobDoDooD3gbgboboboboooboobooDOoo
goooboobobooooooobbboooooobbboooobLDbbbbooooob bbb DboD
gooooboboooooooobbboooooooboobboooobDbbbboooob bbb DboD
oo bLDoLDobDoDbobDbobobobbobbobbbbbObDbDbDbDbODbDbobD
gogoooboboooooobobbboooooobobboooob bbb bbb DboD
gooooood

Three-dimensionald 3D0 stacking or System in Packagell SiPO is proposed for high-density packaging of
electronic devices. Fujikura has been developing a new Wafer Level Packaging technology based on silicon
through-hole interconnections for the 3D stacking and SiP. In this paper, RF characteristics of the silicon through-
hole interconnections, especially focused on thickness of the insulation layer around the through-hole and
resistivity of silicon substrate, are examined. As the result, it was confirmed that both thickness of the insulation
layer and the resitivity of the substrate affected the RF characteristics. Also, the higher resitivity and smaller
stray capacitance of the SiO, film were important to realize higher transmission characteristics of the silicon

through-hole interconnections.
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Fig. 1. Schematic process-flow of through-hole
interconnections.

Cull 10p mO O

O0000AuSnO80u me 00O

00 OO0oOooOoooOoooooo
Fig. 2. Cross-sectional view of through-hole interconnections
in a Si substrate.
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Fig. 3. A model for RF characteristics measurement of
through-hole interconnections.
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Fig. 4. Equivalent circuit diagram of through-hole
interconnections.
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Fig. 5.Calculated result of stray capacitance between
through-hole and a Si substrate.
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Fig. 6. Dependence of measured S21 on SiO, thickness.
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Fig. 7. Dependence of measured S21 on Si substrate
resistivity.
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Fig. 8. Comparison of S21 between through-hole
interconnections and wire bonding.
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