Volume [ 181

Chapter 8 ;
POSSIBLE DEVICE APPLICATIONS OF SILICON MOLECULAR BEAM ]
EPITAXY f
S. Luryi and S. M. Sze :
“
TABLE OF CONTENTS
L Introduction........... .. 182 ;
]
11 Homoepitaxial Devices .............................................._ 184 .
A. Improvement of Conventional Si Devices by MBE.................. ... 185 §
L. Transistors ..............o. 185
2. Diodes ........ ..o 188
B. Theory of Bulk Unipolar Structures with Abrupt Doping Profiles ....... 189
1. Symmetric n-i-n Structure...................... 189
2. Planar-Doped Barriers .................................. ... ... . 192
C. Potential Effect Transistors............................................. 198 ‘
1. Analog Transistors.............................................. 199 1
2. Hot-Electron Transistors ................................... ... 205 1
3. Metal-Base Transistors........................................ . 207 1
i
lII.  Heteroepitaxial Devices..................................................._ 209 3
A Semiconductor Heterostructures ................................... . ... 209 1
1. Ge IR Photodetectors on a Si Chip ............................ . 210 1
2. Strained-Layer Ge,Si, /Si Systems and Modulation-Doped ik
Transistors ... 213 N ‘
3. Waveguide Detectors ................................. . 218 |
B. Epitaxial Insulators ................................ 221 i ,
l. SOI and Three-Dimensional Integration........................ .. 222 ; ',
2. Electron-Hole Superconductivity .............................. ... 223 i N
IV. Incommensurate Silicon Heteroepitaxy...................................... 225
A. Silicon as an Inexpensive Substrate for Epitaxial GaAs Devices ........ 225
l. Economic Considerations ................................... ... 226
2. Feasibility..................oo 228 % |
B. Heteroepitaxy of Semiconductors Other than GaAs ..................... 229 b ’
1. Metastable Alloys Si/Sn: Expanding Silicon Lattice ............. 230 |
2. Metastable Alloys Ge/Sn: Light from Column IV............. ... 231 i |
C. The Future of Microelectronics: Hybrid Material Systems............... 233
1. Special-Purpose Islands within Si-VLSI ...................... ... 233
2. Intra- and Interchip Communications: Beacons on Silicon ... .. .. 233
V. Conclusions...............o.o 234
Acknowledgments ...................oo 235
References........ ... . 235

= . m - X T T T .T-.-:“:w'-’- Al ?ﬁfﬂ;‘v‘:,’t{'\ﬁ’?’;‘{ ’8! 'g:l.‘?."»?fi B
e N ool SRR L p g e lmdas | aiatai e dRIE ARl U A TIE L :
s AECENS AN 5 o ROPR IR L . - w3




