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Se = MelT, (13)
sp = HplT, (14)
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Three structures of a GaAlAs/GaAs staircase band gap photodiode have been fabricated and their spectral responses have
been measured, The experimental results are almost consistent with the theoretical results except that the shori-wavelength
range expands more due to the electron diffusion cumrent. Moreover, the spectral response of the three structures can be
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The spectral response of a GaAlAs/GaAs pho -«'i.‘
be optimized using the band gap enginec
described as follows: (1) Employ the window
top GagaAlpsAs (PH) layer to pass throug
energy less than its band gap into the active
staircase band gap tailoring particularly
o produce a quasi-electric field. To real
structures of a staircase band gap photodiodsg

band gap energy of the active layer variedgfrorgithy - I"‘ \
Gag gAlpaAs window layer (1.942eV) ¢ of LAY | \
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N ; : :

Tod =] s0a
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(n~) active layer (1.425eV), as shown " Fi
designed and fabricated. Structures [ and 4T ware gp L \
LPE, while structure 111, whose pn junction Wiis @@rmedfy — ‘-', ""'"W“"""
Zn diffusion, was grown by MBE. For siffict ‘ {a)
staircase band gap layers are rather thin and j
depends on diffusion conditions. For this reas
metallurgical pn junction of structure IIT can be estab
in the region of the staircase band gap.gtructurgl
A comparison between the experigeni
spectral responses of structure 1 is sholn
case of the experimental spectral re .. oo
increases at a wavelength of approximal }r 520
approximately 640 nm which corresponds o the band gap of
the GageAlgsAs window layer. It then fluctigieg in a short
range and a small peak at apﬁ
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which is the cutoff wavelength of GageAly As. It is clear
that the experimental spectral result is not very consistent
with the theoretical one in that it expands more broadly
particularly at the short-wavelength edge. This is because of
the electron diffusion current from the window layer that
was neglected in the calculation.'

A comparison between the experimental and theoretical
spectral responses of structure 11 is depicted in Fig. 2{b). The
experimental spectral response gradually increases from
400nm 1o its peak at approximately 750nm and subse-
quently tapers at approximately 870nm, which correspond
1o the cutoff wavelength of GaAs. The spectral response can
be resolved into 3 peaks at 700. 750 and 800 nm, which

correspond o the band gaps of GapsAlysAs, GapgAlp2AsS

and GaggeAly As respectively. In the same mannery
spectral response of shon wavelengths expands
broadly than the theoretical response due to the
diffusion current.

lated with different pn metallurgical junction (}
are compared to the experimental result, as
Fig. 2(c). It is clear that the experimental speg 4

agrees with one of the metallurgical pn junctiongdBcyf
between the GapjAlpiAs and GayygAlgzAs i#fiog
experimental result is also strongly supported by ifes;
on the spectral response of GaAs photodiodes falificy

the RTD (rapid thermal diffusion) of Zn." Sinc& pn 4

] L L

For structure 111, the theoretical spectral Natiopal “E
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depth is controlled by heuling temperature as well as
diffusion time, the deeper the pn junction, the weaker the
spectral response at short wavelengths, The problem of the
electron diffusion current and the small peaks originating
from each active layer are not clearly evident.

In conclusion, the measured spectral responses are almost
consistent with the theoretical ones except that the fabricated
structures have short-wavelength spectral responses expand-
ing more broadly than those of theoretical calculation. This
is because of the electron diffusion current from the top
window layer. In addition, such spectral responses can be
resolved into several peaks corresponding to the band gap of
baAlAs active layer. As for the pn junction forming by
]",i ! f ~ the spectral response between 400 and 750 nm
3 :’ i r t junction depth. The deeper the junction. the
weaker{né spedir: response al short wavelengths.
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