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It is readily seen that (33) is satisfied for all�1 > 0. Inequality (32)
holds, if
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Consider the set of all pairs (�1, �2) that meet (34). Within this set,
(33) always holds owing to (28), which means that without violating
(33), one can choose sufficiently large�2 > 0 and small�1 > 0
so that the LHS of (34) is arbitrary close to zero. Hence, the positive
definite matrixP always exists for the Lyapunov functional (26) and
we conclude that (10) is asymptotically stable in the sense of Lyapunov,
if LMIs (16) and (18) hold.
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Comments on “A CMOS Fully Balanced Four-Terminal
Floating Nullor”

Hanspeter Schmid

Index Terms—Current conveyor, nullor, operational amplifier, universal
active element.

The authors of [1] write in the introduction to their paper that the
four-terminal floating nullor (FTFN) is more versatile than the opamp
or the second-generation current conveyor (CCII), because any circuit
function can be realized with FTFNs as the only active elements [2]. In
this sense, the FTFN is universally versatile.

This is often written in introductions to FTFN papers, but it is not
correct. The FTFN is notmoreversatile than the CCII, because any
circuit can also be realized with CCIIs as the only active elements. This
was shown already in [2], where the CCII� was called “three-terminal
nullor.” It is also implied in [1], when the authors show in Fig. 2(b)
how one FTFN can be replaced by two CCIIs, and therefore how any
FTFN circuit can be replaced by a CCII circuit.

It was shown in [3] that the FTFN and the CCII are not the only uni-
versally versatile elements. Other such elements areall first-, second-,
and third-generation current conveyors as well as all nine classes of
operational amplifiers: the OTA[1, Fig. 2(b)], the opamp, the floating
opamp [1,Fig. 2(a)], the current-mode opamp, the operational transre-
sistance amplifier (OTRA), the floating OTRA, the current-feedback
OTA, the current-feedback opamp, and the operational floating con-
veyor. Since all of these elements are universally versatile, it is not cor-
rect to say that one of them is more versatile than the others.

If an FTFN is defined as a nullor approximation with four available
terminals, then the OTA and the floating opamp shown in [1] are not the
only FTFN realizations. Other possibilities are the operational floating
conveyor [4] and the current-feedback OTA [5].

Finally, the authors of [1] state that the FTFN is not yet commercially
available. One counterexample is the MAX 435 by Maxim [6], which
is an implementation of [1, Fig. 2(b)]. There are others as well. To our
knowledge, none of the commercially available FTFNs have actually
been given the name “nullor,” which may be the reason why few people
seem to know of the commercial availability of FTFNs.
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