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560 GHz fi, f.x Operation of a refractory emitter metal InP DHBT

Erik Lind*
Solid State Physics, Lund University
Lund University, Sweden

Erik.Lind@ftf.Ith.se
* work performed in part while at UCSB

Abstract—We present results of a hybrid
dry/wet-etched type | InGaA/InP DHBT using a
refractory emitter metal. Simultaneously high f;
and fnax of 560 GHz is obtained, with a
breakdown voltage BV, 0f 3.4V.

I.  INTRODUCTION

Scaling theory [1] of HBTSs indicate that a 2:1
increase in bandwidth requires a 4:1 reduction in
emitter and collector widths — for THz operation this
requires emitter widths below 125nm. Traditional
lift-off techniques and wet etching techniques used
for triple-mesa HBTs are difficult to reliable scale
below 300 nm emitter widths. We have developed a
hybrid dry/wet etch technique that reliable scales to
emitter widths below 250nm. First results on a
22nm base thickness, 70 nm collector thickness with
~200 nm emitter width produced record
simultaneous f; and fax of 560 GHz [2].

II.  FABRICATION

The epitaxial material was grown on 4” S.I. InP
wafers at commercial vendor IQE. The fabrication
starts with a blanket sputtered deposited Tip1Wog
film, which is subsequently patterned using a SFe¢/Ar
dry etching. Using the emitter metal as mask, the
emitter is dry etched in a Cly/N, plasma, stopping
just short of the base. A InP wet etch is then used to
clear the Ings3Gaps7As base. The transistors are
finished using self aligned base ohmics, forming a
triple-mesa transistor. A cross-section SEM image is
shown in Fig. 1. Emitter junctions with widths down
to 200 nm could controllable be fabricated, showing
a substantial improvement over fully wet etched
processes.

50

Adam M. Crook, Zach Griffith, Mark J. Rodwell
ECE Department, University of California
Santa Barbara, CA, USA

Figure 1. Cross section view (52° tilt) of a DHBT

I1l. MEASURMENTS & CONCLUSIONS

The transistors were characterized from DC-67
GHz. The DC current gain was ~ 25. The
Breakdown voltages were BV e, ~ 3.4V, and BV o
~ 3.6 V, limited by band-to-band tunneling. For
devices with emitter widths of 200 nm, a
simultaneous extrapolated f; and fy.x of 560 GHz
was obtained, which is the first report of a device
with both f; and f.x above 500 GHz. Peak f; was
600 GHz for a device with lower (430 GHz) fyax.
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