
Fall 2007 IEEE SSCS NEWS 29

TECHNICAL LITERATURE

I
t has been said that “Barrie
Gilbert knows more about VBE
than anyone else.” His 1968

paper has become the fifth most
frequently cited JSSC article, the
first JSSC essay to be cited over 100
times, and was independently cho-
sen by two separate ISSCC sub-
committees in 2003 as among the
most signficant in the 50-year his-
tory of the conference. 

This popularity is easy to
explain. Gilbert’s brilliant insight

was in recognizing that the
dependability of a bipolar transis-
tor’s nonlinearity can be exploited
to realize exceptionally linear sys-
tems. A current mirror, for exam-
ple, may be viewed as the cas-
cade of a logarithmic current-to-
voltage converter with an expo-
nentiating voltage-to-current con-
verter. Despite these nonlineari-
ties, the overall input-output
behavior is linear in the current
domain. The four-quadrant cur-

rent-domain multiplier described
in the paper shows how to extend
such linearizing predistortion well
beyond the case of a simple mir-
ror. Gilbert’s demonstration of the
counterintuitive – that nonlinear
elements may be used to create a
rich variety of linear systems – has
tickled, aligned and nourished
neurons for forty years.

Thomas H. Lee,
Stanford University

A Precise Four-Quadrant Multiplier with
Subnanosecond Response
Barrie Gilbert, Member IEEE

Reprinted from the IEEE Journal of Solid-State Circuits, Vol. 3, No. 4 (1968), pp. 365-373.
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