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<H 1> Structure and material properties of TSV

Structure properties

Parameter Symbol Parameter Symbol
TSV diameter drsy Insulator thickness tox
TSV height hrsy TSV to TSV pitch Dprsv
Material properties
Parameter Symbol Value
Resistivity of silicon substrate ps  |1.68x1079[Q]
Conductivity of Cu TSV T gy 10 [S/m]
Relative permittivity of silicon substrate | ¢, g 11.9
Relative permittivity of insulator & msulato 4
Relative permeability of silicon substrate| 4, 1
Relative permeability of Cu TSV M TS 1
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X is the electron affinity of Si(4.05 V)

E, is the bandgap energy of Si(1.12 eV at room temperature)
q is the electronic charge(1.6022x10~"C)

¢, = 0.026 V(at 300 K)

N, is the doping concentration of the acceptor ions (per m’)
n, is the intrinsic carrier concentration of Si(1.18x10'* cm
at 300 K)
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(b) The simplified equivalent circuit model

[Z12 8] The proposed equivalent circuit model™
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