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(I-V characteristics of resonant interband tunneling
diodes with single quantum well structure)
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Abstract

In resonant tunneling diodes with the quantum well structure showing the negative differential
resistance (NDR), it is essential to increase both the peak-to-valley current ratio (PVCR) and the peak
current density (Jp) for the accurate digital switching operation and the high output of the device. In
this work, a resonant interband tunneling diode (RITD) with single quantum well structure, which is
composed of InossGaoarAs/InoseAloasAs heterojunction on the InP substrate, is fabricated to improve
PVCR and JP, and then the dependence of 1-V characteristics on the width of the quantum well was
investigated.
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Fig. 2. Schematic diagram of the resonant inter—
band tunneling diode with single quantum
well structure.

o

" H

m. &Xkel Xz

ezt 39 Edy dolexe] oA $E FEE
Ayst7] 918 ISA RIBERAK =99 2400P)2] MBE
Au g o] 4aledcl AgE AAF-AY EAFAY
o] $0)3l=E 2 x 10° cm™ olite] =¥ n¥
nPY A% 792 ARgslgon], o37]ol InossGaosr
As/TnosAlosgAse] o1& TS Z= W o 5
TEE

A W=z

T

2=

=

B Ede deless] BREE ekl

Er
B

RAARS, a8 2k o PR SF FER

£34% DR F4H 29

Aotk EHA|F|A|ekL InGaAse] oFAF B9 oFH
d p ¢ n3geg 3= InAlAse] A
713, A 23 $F Al

=
[

& AAA

e

Z=3 A7

InAlAs®] 2301435 AJAIFE o|d Asfjolx &
S A Bkl EREr HoR GaiEe e v

opFn] AolA W= FRIUL ZoiF 5 glel Ay
ZolA Azle P& AAE ¥ 5 9w, wF o]L3)
2 B4Ee AAEHS Y 4 glond Tz o ¥
2] AFHE Z7E 716E Zdath a2y el
A Zol vF FASH Bdd &t o] EA =
3zl Tz QukEict

AxAel 34 248 ohgat 2ok ke Bl
MBE®] W% q}#-e 3x10° Torr, 2%+ 480 °C, =
2] [InGaAs/InAlAse] AR $E+= A7 0.66um
2 fsken) ol=gr Al SiE 3x10™ em™
W wg nd InAlAse] AHEE InP 7|3l
4000A A% AAAZ Fo FAI7} 5A9] 2ol
= aslel FAZE b2 40, 60, 80, 2 100 A =
=% InGaAs9] 2} $-F &% AHAIACh
=] 5A9 EIEA L ~se]A] E3) BeZ
5x10® em™ AEZ =99 hAlAs® pd 38
4000A 22 AR 1 ¢l 5x10% em” AER
=395 50A9) InGaAs capping layerd Fgich #
=2k 3 e telexe A3 vl 30 &
ol IAFR elgt Al £ARE st WHEol
30 umel AEE Aztslgon, miazm A8 Al A
2tz &3 AHE HA-S & F AUEF e-beam AY]
£ o)g3le] ¥ Ao Wiz Aztelgich 223 nd
om) 2= Zo A AHEL I d FEHL
¥ AuGeNig AHEstgon pd o= 28 Zof A
g4 A& YA fslMe AuZng AHSSIch
IAs

=
5]

= O
o =

o)}o,
o

Za #A-e odZA7)(thermal evaporator)E
o] 83le] cdzalalgl on lift-off Feoll FPEE ¢
3 Gzl TS Psidcl dA= FAHL HEE A
wEog EeE Hale] aoeful:= 7S W] $id
A 430 °ColA) 3027 RTA Hhgeg A=sisich A
2kl wiest 3 EdE telenmel AR 54
& HP41452 o] 8-3jed =aslsich

V. 21 & =4
Werk 39 BdY celese] A ARt 54



3 2o %1 9 727 D We 3
of B 2o splele A2 3 Be) dis A=
o el HFElEe] qles, of FelA GFE 7
Wiz 2] 2, F e S, b 38

B ©

% ) xsfol 2o TAAEo] Sck
=2k g Ede col e

o Ak 8 T s

AR

A oAt el Fol gk A Agh 5499 sl
sl datel o, 1 38 gRf 952 Fo] 80AQ
Algel sl Aeoli HHY Aed sla A= 05
mA, 2] A= 8 A, 22l 3= of We] AR
= 65 AEE B HAAE dehd AHolrt

*xMMxN GRAPHICS PLOT #EmX»xx

4

A
1e-02
—
- Lo
iecede e
/asv I/
J_f‘
et
4
1E—23
o500
- 0908 va .1500/d:y (W
a8 3. W=7 T oEdE tolezelx EAek

A7

Fig. 3. Current-voltage curve measured from
the RITD with single quantum well
structure.
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