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Sharp Photoluminescence of the GaAs/AlGaAs SQWs Grown
on Si Substrate by MEE at 300'C

M.Naganuma, [ll.Stol z, and Y.Hori kosh.i

NTT Electrical Communications Loboratories

Recently, device qual ity GaAs ep'i taxial layers grown on Si
substrate have been much attracted. For the most part of the studies
are concentrated on suppress i on of both generat'ion of anti -phase
domain and propagation of the misfit dislocations into epitaxial
layer. However, when the epitaxial'growth 'is done at high temperatures
the_ problems on the internal stress and resultant bending of epitaxia'l
wafer still rema'i n7 which are caused by diffe"en.L 'i n thermal
expansion coeffjcient between Si and GaAs. Migration Enhanced Epitaxy
(MEE) is a recently developed epitaxia'l method which enable us to gro*
epitaxial layers at fairly low temperatures. In this paper, the
photolum'inescence properties of GaAs s'ing1e quantum wel ls (SQWs) grown
on Si substrate by MEE method are reported.

The substraies used are Si (10b) misoriented^by 2"toward <011>
direction. After flashing the^ substrate at 950t, the substrate
temperature was lowered to 300t under Asr irradiation. Then a 0.5-
1.0rrm-th-i ck GaAs buffer 1ayer, and three SQtds with Lz=10,5, and Znn
separated by.50nm AIO-1Ga6_7As barr'ier layers were successively grown
by MEE at 300t (Type A)." Th'6'samples with ihe same structure were-also
prepared by applying high temperature annealing process. After
depos'iting 30nm-thjck GaAs buffer 1ayer, the temperature was raised to
450t and kept at this temperature for 15min. Then the substrate
temperature was reduced to 300t aga'i n, and the MEE growth d-i scri bed
above was continued (Type B).

T!" typ'i cal photoluminescence (PL) spectrum is shown in Fiil.1.
The values of the full width at half maximum (FhlHM) of PL peaks lre
rel at j vely smal I, In the outermost SQtd (Lz=2nm), Ft^lHM i s as I'ittl e as
10.5 meV that i s the narrowest I i new'i dth measured on SQl,'l grown
d'irectly on Si substrate ever reported. This SQlll showed the highest PL
intens'i ty. For inner SQt,rJs, PL peak intensity drops much faster than
those for SQWs grown on GaAs substrate. In add'i tion, FhlHM values of
these inner SQl,rJs are not smal ler than that of the outermost SQW,
al though these SQWs have 'l arger Lz'S. These f acts suggest that SQl,rJ

layers closer to the substrate surface work as a superlattice buffer
layer and therefore, the crystalline quality of the inner SQl,rls are
inferior to that of the outermost SQW.

I n F i9.2, Ft^JHM val ues are pl otted as a f uncti on of Lz f or
di f ferent samp'les (O ;Type A, A;Type B). As shown i n the f i gure, FWHM
values do not seem to be affected by the growth procedure. The
measured val ues of 10-1 3meV i n Fl^lHM reveal a high crystal l'ine qual i tyof MEE grown SQWs on Si substrate'if the 47. lattice mismatch and tha
buffer layer thickness of only 1 lr* are taken into account, although
these values are still large.r than those observed'i n SQWs grown on
GaAs substrate by MEE (see O ).

These resul ts proved that MEE 'is a promi ssi ng growth technique
for latt'ice mismatched hetero-systems as wel I as for-lattice matched
systems.
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