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EE232 Lecture 15-1 Prof. Ming Wu

EE  232  Lightwave  Devices
Lecture  15:  Strained  Quantum  Well  Laser

Reading:  Chuang,  Sec.  10.4
(There  is  also  a  good  discussion  in  Coldren,  Appendix  11)

Instructor:  Ming  C.  Wu

University  of  California,  Berkeley
Electrical  Engineering  and  Computer  Sciences  Dept.
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Energy  Band  Structure  for  Strained  GaInAs

The  energy-­band   structure  in  the  momentum  space  for  a  bulk  Gaxln1-­xAs  material  under  (a)  biaxial  
compression,  (b)   lattice-­matched   condition,   and   (c)  biaxial  tension  for   different  Ga mole  fractions  x.  
The  heavy-­hole   band  is  above  the  light-­hole   band  and   its  effective  mass  in  the  transverse  plane  (the  
kx or  ky direction)  is  lighter  than  that   of  the   light-­hole   band   in  the  compressive  strain  case  in  (a).  The  
light-­hole   band   shifts  above  the  heavy-­hole  band   in  the  case  of  tension   in  (c).  
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Energy  Band  Gap  for  Strained  GaInAs

The  energy  band  gap  of   a  bulk  In1-­xGaxAs  vs.  the  Ga mole  fraction  x:
_._,  unstrained  In1-­xGaxAs;;  -­,  transition  energies  from  the   conduction  band   (C)  to   the  heavy-­hole
(HH)   and  light-­hole   (LH)   bands   for  a  bulk  In1-­xGaxAs  pseudomorphically grown  on   InP;;  -­-­-­,
the  conduction   to  light-­hole   transition  energy  calculated  without   the  spin-­orbit   (SO)   split-­off
band   coupling.  
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E-­k  Relation  and  Effective  Masses
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Band-­Edge  Profile  and  Subband
Dispersion
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