
OPTICAL SCATTERINGS 

New micro-lasers make debut 

People in Kobe, Japan were "pret
ty excited and surprised that it 

worked," according to A T & T Bell 
Labs research team leader Jack 
Jewell. Kobe was the site of this sum
mer's International Conference on In
tegrated Optics and Opt ical Fiber 
Communications (IOOC '89) where 
Jewell presented the group's most re
cent work: low threshold electrically-
pumped vertical-cavity surface-emit
ting micro-lasers, or surface emitting 
diode lasers, or, as people are begin
ning to call them, µ-lasers. 

Some of the lowest threshold edge-
emitting diode lasers contain a single 
quantum well and require about 0.55 
mA to fire. Jewell, whose background 
is in optical switching and gating de
vices, realized some time ago that to 
achieve fast switching with low pow
er requirements, these devices needed 
to be small. "We were using Fabry-
Perot resonators with a pair of mir
rors and an active material in the mid
dle. With these devices, we were get
ting too much spreading. To get the 
sort of micron-diameter devices we 
needed, we would have to focus the 
light very t ightly," he explained. 
"What we needed was a wave-guided 
Fabry-Perot." 

About four years ago, Jewell and 
his colleagues grew a Fabry-Perot res
onator with GaAs/AlAs. "It wasn't 
until about a year later that, we began 
etching them," he said. Molecular 
beam epitaxy was used to grow two 
samples. Both substrates were Si-
doped n + -GaAs. On each, alternating 
layers of AlAs and GaAs were grown 
to form an interference mirror. The 
second mirror was built similarly, but 
used Be as the dopant. The active lay
er was an undoped, 100Å layer of 
In 0 . 2 Ga0.8 As. Above the Be-doped 
mirror, an AlAs layer was grown with 
approximately an 0.2 optical wave 
thickness. On top of this was grown a 
30Å GaAs cap. There were 600 of 
these epitaxial layers deposited. Cy
lindrical µ-lasers with 1, 1.5, 2, 3, 4, 
and 5 µm diameters were carved into 
the entire surface using chemically as
sisted, ion-beam etching. 

Each chip contains over 1 million 
µ-lasers. Above threshold energies, la
ser light was linearly polarized and 
was successfully produced in "very 
close to 100% of the micro-lasers," 
according to Jewell. The threshold 
voltage for the 5 µ m µ-laser was 
about 8V at 2 mA. Continuous wave 
operation was achieved in the 5µm 

diameter single quantum well device. 
This wavelength was 983 nm. C W 
lasing was achieved at threshold cur
rents as low as 1.5 mA and 5.0 V for 
the same size device. 

Jim Harbison, a member of the re
search team, indicates that these la
sers will find use in signal processing 
applications, using arrays with fiber 
bundles, pattern recognition, and 
generally in any application that re
quires lasers to be turned on with very 
little current. Jewell believes that the 
devices may have their most pro
found effect in the area of optical 
computing. "Chip-to-chip intercon
nects between all-optical devices be
come more feasible," he notes. Opti
cal communication between satellites 
and high-powered diode lasers are a 
few other possibilities. 

Jewell works with the optical com
puting research group at A T & T in 
Holmdel, N.J . , where his research 
team consisted of Yong Lee and Susan 
Walker, also with AT&T-Holmdel ; 
Axel Scherer, Leigh Florez, and Jim 
Harbison from Bellcore in Red Bank, 
N.J.; and Sam McCal l from AT&T 's 
Murray Hi l l laboratories. 

Bellcore and A T & T Bell Labs have 
applied for a joint patent. However, 
because of the relative simplicity in 
producing the device and the numer
ous applications it makes possible, it 
is doubtful that these companies will 
be able to take sole advantage of the 
technology. The patent granting pro
cess typically takes at least two years. 

As integrated circuits have driven 
the electronics industry, a major step 
toward realizing a similar path for the 
optics industry has been achieved. 
Rather than emitting light from their 
edges, these new diode lasers emit la
ser light from their surface. A lan 
Huang, who heads the optical com
puting group at A T & T Bell Labs, sug
gests that "these devices should have 
a substantial impact on the laser di
ode market." 

— C . Yashar Ozberkmen This is a portion of the chip containing the µ-lasers. 
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