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High-power single-stripe AlGaAs lasers with a novel window structure
naned the "window grown on facets (t{GF)" are described here. In the lasers,
window layers are grown on cleaved (ll0) facets, independent of the internal
laser structures. A stable fundamental transverse mode has been obtained up
to more than 200mI{ of output power in the wavelength range of 830nm. A stable
operation has been observed beyond 2,000 hours under l00mT and over CI{
operation at 50"C and 60T.

l. Introduction

Recently, high-power semiconductor
lasers with a fundamental transverse mode
have been strongly required as light sources
of optical storage systems, second harmonic
generation (SHG) elements, conmunications,
laser printers, ottd so on. In order to
attain rel iable high-power operat ion,
several structures with window regions or
nonabsorbing-nirror (NAlt) ones near the
facets have been reported to datel-5) . A

window (NAU) structure is one of the very
efficient structures for high-power
operat ion because rel iabi I i ty is mainly
linited by facet degradationo-7'. However,
distortion of optical characteristics is
often observed in those devices, unless the
structures of window layers are rigorously
designed and fabricated depending on those
of the internal lasers. I{e have developed a

novel wi ndow s t ruc ture naned the t'wi ndow
grown on f acets (l{GF1"e> to real ize hish
reliability and good optical characteristics
in the lasers. In this paper, w€ will
describe improved characteristics and
reliability of the IfGF lasers.

2. Experimental

In the llGF lasers, window layers are
epitaxially grown on cleaved (110) facets,
independent of internal laser structures. l{e
used a V-channeled substrate inner-stripe
(VSIS) lasere) in the wavelength range of

D-2-1

83Onm as an internal one. A schematic
diagram of the WGF-VSIS laser is shown in
Fig.l. Ilindow layers are composed of undoped
Al'Gar -xAs (x=0.4-0.5). The thickness of the
window layers is set as thin as 0.lr to
0.5rrr f or obtaining srnooth layers . Thi s size
is significantly nuch thinner than that of
other window structures reported beforer-4),
typically 5w, to 25w,. In this sense, I{GF is
considered as a kind of facet passivation by
AlGaAs thin film.

The fabrication process of the tlGF-VSIS
laser is described as fol lows. After
cleaving the internal VSIS laser with a
cavity length of 480/m, we grew window
layers epitaxially on both as-cleaved facets
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Fie. I Schenatic
VSIS structure.
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by one-step metal organic chemical vapor
depos i t ion (l't0CVD) . The growth temperature
and V/il ratio are chosen as 800f and 45,
respectively, for obtaining AlGaAs layers of
good crystal quality. After llOCVD growth,
electrodes are forned by evaporating AuGe-Ni
on the n-side and AuZn on the p-side.
Additional passivation layers consisting of
AleOs film and Alz0s/Si films are coated on
the front window layer (Rf=5.5%) and on the
back one (Rt=97%), respectively. Finally,
the lasers are mounted n-side down on Cu
heat sinks with In solder.

3. Results and Discussion

Figure 2 shows the typical t ight-
current (t-I) characteristies of the I{GF-
VSIS laser in comparison with that of the
conventional VSIS laser without tlGF, which
was obtained from the same wafer as was the
I{GF laser. As shown in the f igure, I ight
output power is observed up to 340mW in the
I{GF-VSIS laser. This power is about twice as
high as the one without I{GF, thus conf irrning
a window (NAU) ef f ect in the llGF strucrure.
In addi t ion, the Ctf threshold cument dnd
the external quantum efficiency in the I{GF-
VSIS laser ( I th=84mA, n =59% ) are almost
the same as those of the conventional VSIS
laser, thus coupling loss is estinated as
negligibly small in the I{GF-VSIS laser.
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Fie.2 Comparison of lieht-current
characteristics of the I{GF-YSIS
laser and the VSIS laser.

Figure 3 shows the output power
dependence of far-field patterns (FFP) of
the I|GF-YSIS laser, L-I characteristics of
which are displayed in Fig.2. As shown in
the figure, a fundamental transverse-
node operation is observed up to at least
200nll in the laser. In this las€r, full
widths at half maxinum (FI{HI{) of FFP under
50mW CI{ operation are 8.5o and 24.2" in the
directions parallel and perpendicular to
the junction plane, respectively. These are
almost the same as those of the
conventional VSIS laser (0"=8.1",0,=25.0o ),
L-I characteristics of which are also
displayed in Fig.2, and the shapes of FFP
are quite sinilar between the two lasers.
I t is thus conf irmed that opt ical
characteristics are not changed after the
formation of llGF on cleaved facets of the
internal VSIS laser. This is because the
window layers in llGF are made very thin,
the thickness of which is comparable to
that of the passivation layers by
dielectric coat ings. Furthermore, this
property is supposed to be intrinsic to the
llGF structure, although window (NAll)
structures reported beforet-4) often induce
the change of internal optical
characteristics due to the difference of
the mode profiles between the active region
and the window (NAll) region.

Figures 4(a) and 4(b) show results of
the prelininary aging test of the WGF-VSIS
lasers. The lasers displayed in Fig.4(a)
and 4(b) have been operated under lO0rnl{ and
l50mtl CI{ at 50"C and under l00mW CIII at
60t, respectively. Stable operation is
observed beyond 2,000 hours under both
conditions. For conparison, results of the
aging test of the VSIS lasers under 100rnt{
Ctl operat ion at 50'C are al so shown in
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Fig.3 Typical far-field patterns
parallel (left) and perpendicular
(rieht) to the junction plane of
the I{GF-VSIS laser.
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Fig.4(a). Degradation is observed in 30 ry 60
hours. Thus, it is confirmed that highly
reliable high-power CT operation is attained
by forming UGF to the VSIS lasers.

4. Summary

In summary, r{€ have real ized a. novel
window structure, "lfGF" , in which window
layers are grown on cleaved (ll0) facets of
the lasers. It is conf irmed that I{GF does
not change the optical characteristics of
the internal lasers. By applying I{GF to the
VSIS laser, w€ have attained more than 200nW

CI{ power in a fundanental transverse node.
I{e have also observed hishly rel iable Cll
operation under l00nl{ and over Cl{ operation
at 50"C and 60'C .
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Fig.4 Results of the aging test of the }|GF-VSIS lasers and the
VSIS lasers. (a) Results under 100nlf and l50ml'l CI{ operation at
50"C. (b) Results under l00ml{ Clf operation at 60"C.
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