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The promise of the tunnel diode has long been the promise of economy and speed [1].
Device performance [2-4], circuit simulations [5-7], and circuit demonstrations [8-10]
continue to show the utility of the tunnel diode when incorporated into a transistor
process. Can a low-cost, production-compatible silicon tunnel diode be demonstrated? If
the answer is yes, then the tunnel diode offers a way to increase circuit speed and density
(economy) without increasing power dissipation. Tunnel diode circuits should extend
silicon performance after scaling and beyond the SIA roadmap.

[1] P.M. Thompson, “The place of the tunnel diode in solid-state circuits,” ISSCC Dig.
Tech., 66-67 (1962).

[2]  A. Seabaugh and R. Lake, "Tunnel diodes," Encyclop. Appl. Phys. 22 (Am. Inst.
Phys. VCH Pub. NY 1998) pp. 335-359.

[3]  P. E. Thompson, K. D. Hobart, M. Twigg, G. Jernigan, T. E. Dillon, S. L.
Rommel, P. R. Berger, D. S. Simons, P. H. Chi, R. Lake, and A. C. Seabaugh, “Si
resonant interband tunnel diodes grown by low temperature molecular beam
epitaxy,” Appl. Phys. Lett. 75 108-1310 (1999).

[4]  R. Duschl, O. G. Schmidt, G. Reitemann, E. Kasper, and K. Eberl, “High room
temperature peak-to-valley current ratio in Si based Esaki diodes,” Electronics
Lett. 35 1111-1112 (1999).

[5]  A. Seabaugh, B. Brar, T. Broekaert, F. Morris, G. Frazier, X. Deng†, and T. Blake
“Transistors and tunnel diodes for analog/mixed-signal circuits and embedded
memory,” Int. Electron Dev. Mtg. Technical Digest, pp. 429-432 (1998).

[6]  P. Mazumder, S. Kulkarni, M. Bhattacharya, J. P. Sun, and G. I. Haddad, “Digital
circuit application of resonant tunneling devices,” Proc. IEEE 86 664-686 (1998).

[7] R. H. Mathews, J. P. Sage, T.C.L.G. Sollner, S. D. Calawa, C-L. Chen, L. J.
Mahoney, P. A. Maki, and K. M Molvar, “A new RTD-FET logic family,” Proc.
IEEE 87, 596-605 (1999).

[8]  T. P. E. Broekaert, B. Brar, J. P. A. van der Wagt, A. C. Seabaugh, T. S. Moise, F.
J. Morris, E. A. Beam III, and G. A. Frazier, “A monolithic 4-bit 2-Gsps resonant
tunneling analog-to-digital converter,” IEEE J. Solid State Circ. 33, 1342-1349
(1998).

[9] J. P. A. van der Wagt, “Tunneling-based SRAM,” Proc. IEEE 87, 571-595 (1999).
[10] A. Seabaugh, B. Brar, T. Broekaert, F. Morris, and G. Frazier, “Resonant tunneling

mixed signal circuit technology,” Solid-State Electron. 43 1355-1365 (1999).

mailto:219.2seabaugh.1@nd.edu
mailto:219.2seabaugh.1@nd.edu

	Promise of Tunnel Diode Integrated Circuits
	The promise of the tunnel diode has long been the promise of economy and speed [1].  Device performance [2-4], circuit simulations [5-7], and circuit demonstrations [8-10] continue to show the utility of the tunnel diode when incorporated into a transist

