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AXRAHE (FAZ 44 © "SUPERMOLECULAR STRUCTURES AND
DEVICES MADE FROM SAME"

Supermolecular structures and devices made from same. Semicondqctor ma-
terials and devicés are manufactﬁred and provided which use controlled, discrete dis-.
tribution of and positioning of single impurity atoms or molecules within a host matrix to
take advantage of single charge effects. Single-dopant pn junctions and single-dopant
bipolar cells are created. Each bipolar cell can function as a bistable device or an os-
cillator, depending on operating temperature. The cells can be used alone or in an ar-

ray to make useful devices by adding an insulating substrate and contact electrodes.
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10 50,000 | 1E+18 0.04
5 6250 | 8E+18 0.01
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AV, = (e/nepe) L

AV, = (e/27gpe) L

: AVz=lAV1 B
2
kT, ~ A4V,
Ty~ AVy/k
- AME
L [AV, |4V, |[T4K
MR | K| &
100 | 0.012| 0.006 50
50| 0.023| 0.012 100
40| 0.030| 0.015 150
30| 0.040] 0.020] 200
20| 0.060| 0.030 300
10| 0.120] 0.060 600
5] 0230] 0.120 1200
10
L, AV, AV, Tw K TS £ HhELM, #J‘?‘/'FWE*, '%i?/l?ﬁlﬁﬁ-ilj,
- K # | K &k | B R/IFZRA  RIBX
100 0.012 ] 0.006 50 | 3.14E-10 | 3.18| 5.86E-12 0.0586 2.93E-07
50 0.023 | 0.012 100 | 1.11E-10 | 899 | 3.31E-11 1.33 3.31E-06
40 003 | 0.015 150 | 7.96E-11 12.6 | 5.79E-11 3.62 7.24E-06
30 0.04 | 0.020 200 | 5.17E-11| 194 | 1.19E-10 13.2 1.98E-05
20 0.06 | 0.030 300 | 2.81E-11| 356] 3.28E-10 81.9 8.19E-05
10 0.12 | 0.060 600 | 9.94E-12 101 | 1.85E-09 1850.0 9.26E-04
5 0.23 | 0.120| 1200 | 3.52E-12 284 | 1.05-08| 41900.0 1.05E-02
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