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Fig.1
Sip.7 Gey 3 /Si quantum well (a) and a tensile strained Si/Si 55

Sy 157 Sk B 2k R R A S B R
Valence-subband structure of a compressive strained Si/

Gey.45/Si quantum well (b)  Dotted lines show the band edge.

the solid lines show the eigenvalues and wave functions
(squared) ,and the dashed vertical arrows show bound-to-quasi-

bound transitions in the quantum well.
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Fig.2 Four lowest subband energies and LH band offset versus
well width in tensile strained Si/Siyss Gey 45/Si quantum well
grown upon a relaxed Siy s Geo 5 buffer layer (a);(b) Four low-
est subband energies and LH band offset versus Ge content x in
a 8nm tensile strained Si/Si; -, Ge, /Si quantum well grown upon
a relaxed Sip.s Geos buffer layer Dashed vertical arrows show

possible bound-to-quasi-bound transitions in the quantum well.
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Fig.3 Calculated band-edge masses for the top most valence
band in strained Si; -, Ge, alloys grown upon Si (001) substrates
(a) and Si;-, Ge, alloys grown upon a relaxed Siy.s Geo 5 (001)
substrates (b) Parallel ( || ) and perpendicular ( | ) to the xy

plane
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Abstract: Quantum well infrared photodetectors (QWIPs) offer numerous potential applications for defense,industry,and medicine.

A novel p-type tensile strained Si/SiGe QWIP is proposed in this paper. The valence band structure of the strained Si/SiGe quantum

well and hole effective mass of the strained SiGe alloy are calculated using the k < p method. When tensile strain is induced in the

quantum wells, the light-hole state with small effective mass becomes the ground state,which is expected to have lower dark current

than n-type QWIPs and also have larger absorption coefficient and better transport characteristics than conventional unstrained or
compressive strained p-type QWIPs. Designs for p-type tensile strained Si/SiGe QWIP based on the bound-to-quasi-bound transitions
are also discussed.
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