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We propose a genuingly temperature-insengtive quantum dot (QD) laser.  Ultrahigh temperature
dability of operation was predicted to be one of the man advantages of QD lasers over the
conventional quantum well (QW) lasars [1]. Neverthdess, despite significant recent progress in
the fabrication of QD lasars, ther temperaiure stability has falen far short of expectations. The
dominant source of the temperature dependence of threshold current is parasitic recombination
outsde the QDs, primarily in the optica confinement layer (OCL). In the conventiona design of
a QD laser, the OCL is a conductive medium where the QDs are embedded in such a way that
cariers in the OCL and in QDs are in therma equilibrium a room temperature.  Consequently,
the current component associated with recombination in the OCL depends exponentidly on
temperature and the total threshold current becomes temperature-dependent [2].

Elimination of the OCL recombination will result in a dramatic improvement of the temperaure
gability. To accomplish this we propose a novel QD laser design, based on tunneling injection of
cariers into the QDs wherein they recombine radiatively. Direct injection of cariers into the
QDs reaults in a srong depletion of minority cariers in the regions outsde the QDs.
Recombination in these regions, which is the dominant source of the temperature dependence, is
thereby suppressed, raisng the characteriic temperature Tp (an  dl-important parameter,
describing empirically the temperature dependence of the threshold current) above 1000 °K.
Sill further enhancement of Tp results from the resonant nature of tunnding injection, which
reduces the inhomogeneous line broadening by sdectively cutting off the nonlasing QDs.
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