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MBE Growth and Characterization of GaN HFETSs
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2DEG growth summary
AIN Passivation Process

Conductance DLTS
High Al mole fraction barriers

Future for MBE grown HFET's
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Progress 1996-2001 s
Mobility vs. Date for 2DEG structures
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MBE HFET (w/ S1;N, passivation) at 7Ghz
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DC and Pulsed IV for unpassivated MBE HFET
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DC, pulsed and 8 GHz Real Time Load Line

of MBE grown HFET
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AIN as a post-process passivation

AIN 1s deposited on processed HFET's in the MBE machine
as an alternative to Si;N,

Growth 1s by Migration Enhanced Epitaxy (MEE) at 150°C

MEE i1s used to attempt a better gate sidewall coverage than
would occur for MBE growth
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Real time load-line before and after AIN
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DC, pulsed and time domain load line for
MBE HFET with AIN Passivation Process
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Gate Leakage Before and After AIN -
Passivation Process
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AIN Passivation Process

MBE growth w/ 1 um GaN buffer
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Effect of AIN Passivation on 8 GHz Dyn
Loadlines for OMVPE HFET
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MBE grown unpassivated HFET used for

conductance DLTS
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CompanSOn Of gate pU,lSC-up VS. pulse_down Ny

transient responses for unpassivated MBE grown
HFET
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Boxcar Plot for Conductance DLTS of MBE
Grown Unpassivated HFET
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Activation Energy Analysis of GaN HFET DLTS transients
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Comparison of DLTS of OMVPE HFETs =
with and without S1,N, passivation
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DLTS of unpassivated OMVPE HFET with
and without 532nm continuous soak
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CV and Hall for Al ,.Ga,,N/GaN HFET
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IV for 0.3x100um Al, ,.Ga, ,.N/GaN HFET
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MURI wrap-up

Optimize AIN Passivation Process
Perform DLTS comparison of passivated/unpassivated HFETSs
Optimize growth of High Al mole fraction barrier HFETs

Grow High Al mole fractions on hydrogen etched SiC substrates

Future Plans

InN channel FETs
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InN channels for higher frequency operation than GaN
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[-V using Hg probe contacts of AIN/InN with and without surface etch -

compared to InN surface
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Linear and log curves are not the same device, but representative of typical comparison
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