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Abstract

GaAs/AlGaAs resonant tunneling structures have been grown by atmospheric pressure MOCVD,
Resonant tunneling diodes fabricated with the structure grown at 650 showed a high peak-to-val-
ley(P/V) current ratio of 2.35 at room temperature, P/V current ratio increased to 15.3 at 77K. Nu-
merically calculated peak current agrees well with the experimental result. Resonant tunneling
diodes with AlGaAs as a barrier and InGaAs as a quantum well and a spacer layer yielded a high
P/V current ratio of 4.0 and a peak current density of 8.6KA/crl at room temperature because of
increased carrier supply.
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Table 1. The DBQW structure of RTD grown by MOCVD

GaAs/AlGaAs GaAs/AlGaAs/InGaAs
RTD RTD
23 MO28 MO29 MO107 MO108 MO111

B4 | AlLGai—xAs |50A x=043 | 50A x=0.43 | 25A x=0.43 | 25A x=0.43 | 254 x=0.3
P98 | InyGaj-yAs | 50A y=0 | 50A y=0 | 50A y=0.1 | 40A y=01 | 40A y=0.1
spacer] | InyGaj-yAs | 300A y=0 | 300A y=0 | 504 y=0.1 [100A y=0.1 50A y=0.1
spacer2 | InyGaj-yAs | 300A y=0 | 300A y=0 | 100A y=0 | 1004 y=0 | 504 y=0.1
MOCVD 4#&e=(t) 650 700 650 650 650
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Fig 2. Current-Voltage characteristics of the fabricated
GaAs/AlGaAs RTD at 300K
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Table 2. The summary of current-voltage measurements for the fabricated
GaAs/AlGaAs RTD

e = nlojo] & oAnk&F upojo] 2
25 | peak M3t | peak 5 | P/VA H 81| peak 713} | peak W | P/VAF o)
(V) (KA/en) (V) (KA/enl)
MO28 | 300K 0.43 0.51 2.4 0.53 0.63 2.30
77K 0.48 0.82 15.5 0.58 0.96 15,13
MO29 | 300K 0.38 0.13 1.67 0.49 0.16 1.66
77K 0.41 0.20 10.68 0.58 0.25 13.75

H 3. 429 GaAs/AlGaAs/InGaAs RTD9| 1.V &4
Table 3. The summary of current-voltage measurements for GaAs/AlGaAs/InGaAs

RTD
Y Grer whoof & ourgf ol o] &
;‘;- peak M 3t| peak ¥ f | P/VAHf1l| peak 23| peak @& | P/VHF 1
(V) (KA/cni) (V) (KA/cm)

MO107 | 300K |  0.48 3.6 1.43 0.42 2.3 2.32

77K 0.6 3.3 3.9 0.51 2.4 5.6

MO108 | 300k | 0.84 17.3 1.69 0.66 8.6 4.0

K| 0.92 18.0 4.0 0.51 8.9 5.6

MO111 | 300K - - - 0.94 49 1.8

77K - - - 1.1 33 2.2
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