
.
.-

S’W097-2?CE23~

High Peak Power Gain Switched OSTI
Flared Waveguide Lasers

Alan Mar, G. Allen Vawter, S.W. Koch*, W.W. Chow
Sandia National Laboratories

Photonics Research Department, MS 1153
Albuquerque, NM 87185

(505) 844-6613 email: amar@ sandia.gov

R. Indik and J. Moloney
Arizona Center for Mathematical Sciences

University of Arizona, Tuscon, AZ 85721

Abstract

We gain-switch flared waveguide lasers to obtain 14.5 W peak powers and 0.5 nJ pulse energies
with laser stmctures compatible with the generation of diffraction-limited beams. The results are in
excellent agreement with a microscopic laser model.
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Figure 5. Charge-to-breakdown vs. applied gate bias for the de-
vices of Figs. 1-3.

Figure 5 is a plot of charge-to-breakdown QBD as
a function of applied gate bias for the devices of Figs.
1-3. To. obtain an estimate of QBD, charge is inte-
grated over time only to the temperature of the first
breakdown-like event, as beyond there the oxide con-
duction changes character, and QBD loses its useful-
ness as a figure of merit. Note that QBD increases at
lower electric fields, until reaching a level comparable
to breakdown levels at room temperature for these
devices (5-10 C/cm2) [2]. Thus, the amount of charge
that can flow through an oxide before high-T break-
down is less than or equal to the room temperature
QBD. We conclude that, at the higher electric fields
in Figs. 1-4, the breakdown mechanisms at room and
high temperatures are similar. But breakdown occurs
“prematurely” at lower fields at elevated temperature,
as we will discuss further at the SISC.
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Figure 6. Z-Tplots versus radiation dose for the thermal oxides of
Fig. 2. The applied gate bias was 3 V during irradiation and 6.6 V
during postirradiation Z-T stress.

Figure 6 shows the effects, or rather the lack of
effect, of ionizing radiation exposure, on the thermal
oxides of Fig. 2. Here devices were irradiated to doses
as high as 20 Mrad(Si02) at 3 V bias with no signifi-
cant effect on TBD. Similar trends were observed for

more than 10 other thermal or N20-nitrided oxides
irradiated at positive, negative, or zero bias. Neither
the level of current at low temperature nor the point of

breakdown was affected by irradiation exposure. If, as
one suspects, ionizing radiation exposure breaks weak
bonds in Si02, releases hydrogen species in the gate
oxide, and leads to defect buildup at or near the
Si/Si02 interface, it is clear that these defects are not
significantly affecting the I-T curves of these devices.

The above results, and others we will show at the

SISC for other (especially thinner) oxides confirm I-T

measurements can provide usefid information about
oxide quality. For example, high-quality oxides that
are reasonably thick (e.g., Figs. 2 and 3) show excep-
tionally well behaved characteristics with high repro-
ducibility from device to device. Other oxides like that
in Fig. 1 can show much more erratic response. The
results in Fig. 4 suggest differences in conduction at
high fields between N20-nitrided and thermal oxides;
this may be due to differences in effective barrier
heights, conductivity, and/or material quality. At the
SISC, these results will be compared with prior work
on dielectric conductivity and breakdown at high tem-
perature [3]. Finally, the results in Fig. 6 suggest no
significant decrease in thin MOS dielectric reliability
for these devices and exposure levels. However, at
higher doses, radiation-induced leakage currents have
been reported in other devices [4], and more defective
oxides may be more sensitive to radiation exposure.
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