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ABSTRACT

We have performed the growth of a GalnNAs lattice matched to GaAs by
metalorganic chemical vapor deposition (MOCVD) using dimethylhydrazine
(DMHy) as a nitrogen source for the first time. Pulsed operation of
GalnNAs/GaAs double-heterostructure laser diodes is accomplished at room-
temperature at a wavelength of 1.29uy m, which is the longest for a material
lattice matched to GaAs substrate. The threshold current characteristic
temperature T, of 1.17y m laser diodes is found to be 96K (at ambient
temperature from 10 to 500) and 69K (at ambient temperature from 50 to 7000).
This value is excellent compared to the value (around 60K) of conventional
GalnPAs/InP laser diodes. These results indicate the potential of GalnNAs for
application to laser diodes without any cooling method due to the stable
characteristics at ambient temperature at wavelengths of 1.3 or 1.55y4 m.
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Fig.1 Schematic diagram of GalnNAs.
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Fig.4 Refractive indices as a function of wavelength.
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Fig.5 Relationship between peak PL wavelength and
lattice constant of GalnNAs.

FighU OOOoOoOOoOODOGalnNAsOOPLOODOO
gooooooboobooooooooobobooooo
InO 0O 06%010%013%0 0 00ONO0ODDDOOGaAs
0000004x10°Aa/a) 000000000000
NOOOOooooooooooobbbboooooo
gooooboooooowgooooobbooooooo
O00GaAsOOOOOOOo1s5y moooooon
gooowboooooooooboooooobooo

S0000000000LDO0O0OLEDOOODOON

5-1 OO0
oooooooooooowLbooooooooon
0000000000000 0O®wFiged0O0O0OLD
O0O0OLEDODOOOOODO[011]10 00150 off0 O SiO
00 (100) GaAsOD OO OOSed O 0On-GaAsO O OO
0 (dJ03uy m)dSeddOn-GalnPOODOOO (dO15
g mOdSedD0On-GaAsO D OO0 (d020nm)d OO0
O0GalnNAsOOO0OzZnOOOp-GaAsO OO OO (d
O020nm)dznd000p-GalnPOOOOO (dO 1.5y m)d
Zn0O0Op-GaAsU OO OO0 (dOo2u m OOOO0O
000 (100) GaAsOOOOGalnPOOODODOOOOO
0000000000 oooo0mooooooo
[011]0 00150 0off0 0 (100) GaAsO OO OO OO OO
0000000000 00[011]00 0150 offd O SiO)
00 (100) GaAsO O DO O0O00O0DOO0OOGalnNAs
O0000Table 1000000000SIOQO0O0.3u
mMOOO0D0OPODOOOAuZNn/AuONODODOOO
AuGe/NiZAu 0000000000055y mODOOO
O000000000o0oooOoOonsood400p mOoO
oo

Ricoh Technical Report No.23, SEPTEMBER, 1997

5 um

| __P-Electrode

_— p-GaAs Contact Layer (0.2 pm)

— p-InGaP Cladding Layer(1.5 pm)
L GaAs Spacer Layer (20 nm)
GalnNAs Active Layer
i GaAs Spacer Layer (20 nm)
" n-GalnP Cladding Layer (1.5 pm)
—n-GaAs Buffer Layer
n-GaAs Substrate

S — 1-Electrode

Fig.6 Schematic geometry of stripe LD and LED.

Table 1 Growth parameters of GalnNAs layer.

In content N content thickness
6%(LD) 1.3~2.9% 0.1 pm
13%(LED) 2.0, 4.0% 0.05 pm
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Fig.7 Emission spectra of GaInNAs LEDs.
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Table 2 Growth parameters of GalnNAs layer.

ridge width | In content| N content | thickness
5 um 10% 1.5%, 29% | 0.1um
2 um 10% 2.9% 0.1 um
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