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Fig.32 (a) Energy band diagram of two isolated semiconductors. (h) Energy band diagram of
an ideal n—p heterojunction at thermal equilibrium.
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m Heterojunction bipolar tr:
- very fast (highly doped base!)
- e.g. with AlGaAs and GaAs
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Fig.20 Energy band diagrams for a heterojunction bipolar transistor with and without graded
layer in the junction, and with and without a graded-base laver.
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m High electron mobility tr. (HEMT, or MODFET): fast
(electrons don’'t move close to the surface, and are in a
undoped region)
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Fig. 16 Perspective view of a conventional modulation-doped field-effect transistor (MOD-
FET) structure.
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Fig. 18 Cutoff frequency versus channel or gate length for five different field-effect

transistors.
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Oser reat fur yeas 1] Indum phosphide technology leads all others In operating fre-
qQuancy, but It Is not expected to approach the Integration wcale of

Present shicon chips. Slilcon or dilcon gormanium (SV'SIGS) bipolar trareds-
tors and galllum arsenkdo (GaAs) bipokar transistors and motal
semiconductor FETs (MESFETs) have Intermoediate combinations of
spocd and kvl of Intogration. Tho current state of the art [dark

arcaq can expert to Improve over the naxt five years [light arcas].
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B 1lI-V heterojunction bipolar transistor (HBT)
@ Si bipolar junction transistor

SiGe HBT
@ Si FETAI-V high—elecron—-mobility transistor
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[6] Historically, heterojunction bipolar transistors (HBTs) made
using indium phosphide or other llI-V materials yielded the
fastest static dividers.
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