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L.C(I+G)' Py (G- LiC(I+G))— Py ' < 0.Using the Schur  Comments on “A CMOS Fully Balanced Four-Terminal

complement, matrix inequality (31) is equivalent to Floating Nullor”
I, 4 102, — WU Wy, <0 32) Hanspeter Schmid
¥y <0, (33)
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It is readily seen that (33) is satisfied for all > 0. Inequality (32) active element.

holds, if
The authors of [1] write in the introduction to their paper that the
" Amax (\1152) four-terminal floating nullor (FTEN) is more versatile than the opamp
T Amas (U, — UL U0 (34) " or the second-generation current conveyor (CCl), because any circuit
function can be realized with FTFNs as the only active elements [2]. In

Consider the set of all pairs/{, »-) that meet (34). Within this set, thiS sense, the FTEN is universally versatile. o

(33) always holds owing to (28), which means that without violating This is often erttt_an in mtroductlops to FTFN papers, but it is not
(33), one can choose sufficiently large > 0 and smallv, > 0 cprrept. The FTFN is .nonnor.eversatlle than the CC.II, because any.
so that the LHS of (34) is arbitrary close to zero. Hence, the positi\‘iércu't canalso be rgahzed with CCllIs as the only active elemen_ts. This
definite matrixP always exists for the Lyapunov functional (26) and?@S shown already in [2], where the CEllvas called “three-terminal

. : : llor.” It is also implied in [1], when the authors show in Fig. 2(b)
we conclude that (10) is asymptotically stable in the sense of Lyapun A
if LMIs (16) and (18) hold. Eow one FTFN can be replaced by two CClls, and therefore how any

FTFEN circuit can be replaced by a CCII circuit.
It was shown in [3] that the FTFN and the CCIl are not the only uni-
versally versatile elements. Other such elementsihfest-, second-,
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