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ly etched down to its 9-j.tm-diameter core by immer­
sion in a continuously stirred solution of buffered HF 
for approximately 2 h. (see Fig. 3). Only the tip of the 
fiber, from which the plastic coating is removed, is 
etched. The etched fiber is then inserted into the 
detector well by using the setup shown in Fig. 4. 

The performance of the completed optical intercon­
nect is measured by injecting light into the fiber and 
measuring the photocurrent generated on the silicon 
chip. The light from a cw He-Ne laser, operating at 
A= 0.63 j.tm, is focused on the cleaved unetched fiber 
end using a microscope objective. The output from 
the etched fiber end is measured to be approximately 1 
mW, using an integrating sphere. After insertion of 
the etched fiber end into the hole, the I v characteristic 
of the photodiode is measured using a curve tracer. 
The I v characteristic is shown in Fig. 5, under the 
conditions of no illumination (upper curve) and illu­
mination from the tapered fiber end (lower curve). 

Fig. 2. Cross section of hole etched in silicon by a laser­
assisted photochemical progress. Hole is 50 /-lm deep and 12 
/-lm in diameter, illustrating viable high-aspect-ratio hole 
etching technology. (Etching and cleaving, P. V. Podlesnik; A 

scanning electron microscope photo, S. Todorov.) 

Fig. 3. Etched fiber at 150x magnification. 

dopant film followed by a high-temperature drive-in. 
Although the formation of a p-n junction is evident 
from the detector's current-voltage characteristics, 
the details of junction formation in the cavity are still 
under investigation. For metallization, aluminum is 
thermally evaporated and then delineated using a wet 
etch. A backside aluminum contact is also deposited. 

A single-mode optical fiber is then etched and in­
serted into the detector cavity. The fiber is chemical-
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Fig. 4. Fiber insertion station: A, stereo microscope; B, 
vacuum fiber holder; C, contact probe; D, X- Ypositioner; E, 
sample; F, optical fiber; G, X-Y-Z positioner. 

Fig. 5. Dark and illuminated I v characteristic of prototype 
IFOC device. 



The downward shift of the I v characteristic under 
illumination corresponds to a photon-generated cur­
rent of 0.13 rnA. If all the light leaving the fiber is 
collected by the photodiode, the responsivity of the 
photodiode is approximately 0.13 A/W, corresponding 
to a quantum efficiency of approximately 25%. Such 
efficiency is reasonable for a nonoptimized p-n junc­
tion diode. In fact the quantum efficiency is some­
what larger than this, since some of the light leaving 
the fiber does not impinge upon the photodiode. 
With improvements in processing techniques for de­
tector fabrication and single-mode fiber etching, it is 
expected that higher efficiency and less series resis­
tance will be obtained. 

Though the technique described here has been ex­
perimentally tested with silicon circuits, the same pro­
cedure can be applied to GaAs integrated circuits. In 
principle, such a vertical structure can then be applied 
to achieve a transmitter geometry as well. 
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