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Fig. 3: Results on LEC and VGF substrates of (a) E-layer
sheet resistance, and (b) E-mode threshold voltage.

Fig. 3 and Fig. 4 summarize the results of sheet
resistance Rs and threshold voltage Vt of E- and D-FETs for
the runs. The Vt results for run 3 were omitted because of an
operator error at gate recess etch. The left side of the figure
are results on LEC substrates, while the right side are those
on VGF substrates. It is clear from the figure that VGF
substrates yield good sheet resistance and device
performance, Especially in run 2, the results on VGF
substrates are clearly better. These results show that VGF
materials are interchangeable with LEC materials for ion-
implantation applications.

IV. CONCLUSIONS:

Systematic studies on industrial production lines
show that VGF-grown GaAs substrates have Si implant
activation efficiency similar to LEC materials. The
uniformity of implanted layer sheet resistance on VGF
substrates has been observed to be excellent, either on-wafer,
from wafer to wafer, or from boule to boule. For some
implants, LEC substrates may have slightly higher activation,
but VGF always yield consistent results. Slightly lower
activation on VGF substrates can be readily offset by slightly
increasing the implant dosage. Even without adjusting the
dosage, devices fabricated on VGF substrates yield
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Fig. 4: Results on LEC and VGF substrates of (a) D-layer
sheet resistance, and (b) D-mode threshold voltage.

performance comparable to, or sometimes better than, those
on LEC substrates. Our studies show that VGF substrates are
interchangeable with LEC materials for ion-implantation
applications.
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