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Characterization of Hot Electron Transistors Using Graphene at Base
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Abstract: Graphene has a monolayer crystal structure formed with C-atoms and has been used as a base layer of
HETSs (hot electron transistors). Graphene HETs have exhibited the operation at THz frequencies and higher current
on/off ratio than that of Graphene FETs. In this article, we report on the preliminary results of current
characteristics from the HETs which are fabricated utilizing highly doped Si collector, graphene base, and 5 nm
thin AlLO; tunnel layers between the base and Ti emitter. We have observed E-B forward currents are inherited to
tunneling through Al Os layers, but have not noticed the Schottky barrier blocking effect on B-C forward current at
the base/collector interface. At the common-emitter configuration, under a constant Vj; between 0~ 1.2V, I, has
increased linearly with V., for V., < Vpg indicating the saturation region. As the V,, increases further, a plateau
of I, vs. Vg has appeared slightly at V,p= Vj; denoting forward-active region. With further increase of V. ,
I has kept increasing probably due to tunneling through thin Schottky barrier between B/C. Thus the current

on/off ration has exhibited to be 50. To improve hot electron effects, we propose the usage of low doped Si
substrate, insertion of barrier layer between B/C, or substrates with low electron affinity.
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5517] Yol 212fdZ wojlA=z ARESH BAAL EMR
AHE(hot electron transistor)?t AA], AL AT [4,
5]. FAAL= olulHoA HlolAz FAH AAL F
o|A/ZHE AWl MY AHg dol ZAE=R Fof
e =2 AUAE 7H ARME 9ujgith. i
HETO] & ofg A2 Hlo]AE AU AlZto] Hof
14 FAbo] 7HsstH, AFel on/off H]7F 1024,
T2 FETO] 10°0] v]s 2-&t5> o)A} At [6]. 12)
H HETE= ZEEHZ+= AYFHo] =2 Si0z AlOs
o= Abgstol 2 ZAas 47 =HAXT FASh=
on/off &AF Aol & =2 ©WAS 7MY, o=
siAstz] {lsliAl= o]ulE /H|o]A Atolof] E{E 2 o]
B3 Fut AASS ARESHAL, HolA/AE Afo]
o] AN e A5t A= ojof sttt [6].

ThetA, 2 Aol e AHEHE Sio7jEs ARESH
13 ol ZejdE AAbsto] HjojlAg, AARZ A
o] Si0, ¥t A2 Al,03 F9tZ Apgsto] W
< Hlo]A-ojujy HAYor AL HolAr FuEE
5 oto] Z22fd/Si Atole] AY A¥E d+ HETE
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Fig. 2. (a) Band alignment at equilibrium and (b) band alignment

under forward bias in common-emitter configuration.
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Fig. 3. Emitter current density vs. base-emitter voltage.
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Fig. 4. Base current density as a function of collector-base voltage.
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Fig. 5. Collector current vs. collector-emitter voltage.
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Fig. 6. Collector current as a function of Vjy, at the saturation

(Ve=0.1V1") and the forward active region. (V.= FA )
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Fig. 7. Comparison of I, I; with a change of Ve
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