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INTRODUCTION
Receitly, the remarkable growth tednologies have
attradted considerable interest in the development of superlattice, . . ,
guantum-well, quantum-dot, and quantum-wire related devices. 0 1 2 3 4
The @ncept of resonant-tunneling bipdar transistor (RTBT) i .
was first propased by Capasso and Kiehl in 1984. Due to the Collecor-Emitter BiasVee (V)

good pdential for power generation in the microwave regime, Figl The ommon-emitter current-voltage (I-V) charaderistics of
the functional RTBT has been considered to be the promising the studied device A at 300K and 77K. The gplied base
high-frequency oscillators and high speed switches. current is |g=100pA/step.
EXPERIMENTS

Both of the studied SE-RTBT's were grown on a
Fe-doped semi-insulating (100) InP substrate by a low-pressure 30 . . . . .
metal organic chemical vapor deposition (LP-MOCVD) system. I DeviceB |
The epitaxial structure mnsisted of a 3000A InP undoped buffer - SO0X (15=100uA/step)

layer, a 30002 InP colledor ohmic contad layer =1 AL

(n"=5x10"%cm™), a 50008 colledor layer (W=5x10'%cm?), a
50A undoped IngssGagsAs stbadk layer, an  800A
INosaGags7As base layer (p'=2x10"cm?®), a 50A undoped
INosaGag.47As Etback layer, an InP emitter layer (n=5x10""cm’),
a 500 InP cap layer (n"=5x10"cm?), and a 20007
INossGas7As cap layer (n"=5x10"%cm®). The superlattice
inserted between the InP-emitter and cap layers consist of 50A
i-InP barriers and 508 n-InGaAs wells (n=5x10"cm?®). The
differences between two devices are emitter thickness and sl
periods of superlattice For device A, the emitter thickness of
800A and 5-period superlattice were selected. For device B, the
emitter thicknessof 1504 and 3-period superlattice were used. °; ' 1 ' ) ' s ' .
. RESULTSAND DISCUSSION Colledor-Emitter Bias Ve (V)
Figure 1 shows the common-emitter current-voltage
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(I-V) charaderistics of the device A. B, up to 170is obtained Fig.2 The common-emitter current-voltage (I-V) charaderistics of
under the applied base airrent of 13=100uA/step. There is the studied device B at 300K and 77K. The gplied base
about 6% dedine in the current gain as the temperature is current is [=100pA/step.

deaeased from 300K to 77K. The kink phenomenon at 77K
shows the presence of RT through 5-period superlattice Figure
2 shows the common-emitter |-V charaderistics of the device
B under the same gplied base airrent of 13=100pA/step. B, Of
54 is aaquired which is lower than device A. The current gain
shows about 7.4% degradation at low temperature of 77K.
Based on the spedfied structure, the lower offset voltage and
saturation voltage (<1.5V) are obtained. Experimentally, the
device with a 5-period superlattice and emitter thickness of
800A provides higher D.C. performances and stable
temperature-dependent characteristics as siownin Fig. 3.
CONCLUSION
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In summary, due to the use of superlattice and -~ E
criticd-designed emitter, the D.C. performance is improved ol 348K
and more stable temperature-dependent charaderistics is DeviceB T )
adhieved. The RT effed is observed in device A at 77K. The
lower offset voltage shows that the potential spike & E-B L
heterojunction is effedively suppressed. The performance of 010—4 10° 102 10"
the studied device provides a good pdentiality in parity-bit
generators, multiple-valued logic drcuit, ADC's (DAC's), and Colledor Current I¢ (A)
frequency multipliers appli cations. ] )
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