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In a recent letter,1 it was reported that a magnetic tunnel
transistor ~MTT! with a spin-valve base can exhibit high
magnetocurrent~MC! as well as output collector current in
the microampere regime. While the presented experimental
results are sound and unambiguous, the comparison with the
spin-valve transistor~SVT! is not. In this comment, we wish
to address this by separately comparing the output current,
transfer ratio, and MC of both devices. We emphasize that a
balanced and fair comparison can only be made if the differ-
ences in the emitter current are also considered. We will base
our comparison on previously published data on the SVT,2 as
well as hitherto unpublished results on the dependence of the
SVT properties on the emitter current. The latter shows that
the SVT can easily support output currents above 40 micro-
ampere, without a significant loss of magnetocurrent.

Let us first summarize the salient features of the MTT
reported in Ref. 1. The structure has a GaAs collector, a
CoFe/Cu/NiFe spin valve as the base, and an Al2O3 tunnel
junction with a nonmagnetic~Cu! emitter electrode. At a low
temperature, the MTT exhibits a MC of 3420%, but with
extremely small collector currentI C and a transfer ratio
I C /I E of only 1027 ~whereI E is the emitter current!. A sig-
nificant improvement of the output current is obtained when
the emitter bias is increased to 2.5 V, resulting inI C of about
7.5 mA and a transfer ratio of about 331024. However, the
MC drops significantly to a value of 670%, as is generally
observed in MTT’s.

Contrary to what is stated in Ref. 1, the collector current
of the SVT is not limited to very small values of'20 nA.
The authors have not considered previously reported work2

on SVTs with a Si/Au/NiFe/Au/Co/Cu/Si structure that ex-
hibit collector currents above 0.2mA at room temperature.
Such output current is obtained for emitter currents of 2 mA.
Therefore, the transfer ratio of these SVTs is 1.231024 at
room temperature,2 increasing to 1.631024 as the tempera-
ture is reduced to similarly low temperatures as used in Ref.
1. The transfer ratio of the SVT is thus only slightly smaller
than that reported for the MTT in Ref. 1. The MC for the
SVT was 230% at room temperature and 470% at 100 K.
Note that the larger MC values for the MTT are simply due
to the larger thickness of the ferromagnetic layers in the spin-
valve base~5 nm for the MTT as compared to 3 nm for the
SVT!. Using the well-known spin-dependent attenuation

lengths for hot electrons,3–6 it is straightforward to show that
an increase of the ferromagnetic layer thickness from 3 to 3.4
nm would result in an SVT with an MC of 670% and a
transfer ratio of 1.231024 at a low temperature. Therefore, it
seems unjustified to state that ‘‘the MTT exhibits a MC of
more than ten times larger than previously observed and with
larger output currents.’’ At best, the MTT would exhibit a
factor of 2–3 higher transfer ratio at similar MC of 670%.

Let us next address the claim of larger output current.
Strictly speaking, this is correct as the value of 7.5mA for
the MTT is larger than the 0.2mA reported for the SVT.
However, such a comparison of collector current is not fair
without considering the emitter current used in both cases.
For the MTT, the large output current is achieved by increas-
ing the emitter bias to 2.5 V, which results in an increase of
emitter current to a value of about 22 mA. This is more than
an order of magnitude larger than the emitter current of 2 mA
generally used for the SVT. Thus, when the MTT and SVT
are properly compared at the same emitter current, the output
currents are in the same range.

In order to demonstrate this explicitly, we have varied
the emitter current of an SVT with an identical Si/Au/NiFe/
Au/Co/Cu/Si structure as the one for which room-
temperature data at low emitter currents of 2 mA were re-
ported in Ref. 2. Figure 1 shows the results forI E up to 250
mA, which is still an order of magnitude below the current at
which device breakdown occurs.7 As noted before,8 the col-
lector current increases approximately linearly with emitter
current, for parallel as well as antiparallel magnetic states of
the spin-valve base. Interestingly, we see that the collector
current can readily be increased to values above 40mA. It is
important to note that even at the highest emitter current, the
MC is only slightly reduced, while the transfer ratio is
slightly enhanced. Thus, the main features of the SVT are
only very weakly dependent on the emitter current, and the
collector current of the SVT can be increased without a sig-
nificant loss of MC.

The situation is different for the MTT. For an MTT with
a given resistance of the tunnel barrier, the emitter current
can be increased by using a larger emitter bias. Unfortu-
nately, the resulting increase of emitter and collector current
goes at the expense of a significant reduction of the MC
~from 3420% to 670% in Ref. 1!. Therefore, a trade off exists
between the MC and output current of the MTT, and an
optimum has to be chosen. Of course, the emitter current of
an MTT can be improved by using a tunnel barrier witha!Electronic mail: ron.jansen@el.utwente.nl
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lower resistance. However, a serious concern is the stability
of a thin tunnel barrier at the required high bias~a few volts!
and high emitter current. Finally, we note that there are other
differences between the two devices related to fabrication
technology, robustness and breakdown, operating speed,
power consumption, as well as the scaling of the properties
when the device dimensions are to be reduced to submicron.
A detailed comparison including these issues is clearly be-
yond the scope of this comment.
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FIG. 1. Collector current, MC, and transfer ratio of a SVT as a function of
emitter current.T5140 K. Data are measured on the same SVT for which
room-temperature data at a low emitter current~,2 mA! were previously
reported~see Ref. 2!.
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