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Sample No.
Parameters 1723 XMBE45
QW thickness (Lw) 30 45
Ino53Gao.47As (Npc) Cap: 5000 A A
R Indium composition (x) 84 75
Inos2Alp.48AS Barrier: Log A %
AlAs Barrier: Lig A Well doping density (Npw) 3x10%® 2x10"
« These structures take advantage of strain balancing due to the opposing strain of AlAs and InGaAs om?®
layers relative to the InP substrate [1]. InxGay.xAs (Npw) QW: Lw A Contact doping density (Noc)  15x10°  5x10°
« The wavelength of operation for the two samples is 2.1 um (590 meV) for 1723 and 2.9 um (428 meV) MOWEXILS AlAs Barrier: Lig A cm®
for XMBE45. Outer barrier thickness (Log) 230 250
Inos2Alp.48AS Barrier: Log A A
1Nos:GaoarAs (Noc) Buffer: 5000 A Inner barrier:gickness (Lis) 23 20
InP:Fe Average net strain per period -13 -1
%
Generic schematic epitaxial layer of the samples e —
« 3 Band Approximation Kane (k.p) model [2]. structure. The samples were grown by MBE at a [HES( .
rowth temperature of 420°C.
« Takes into account the effect of strain and bulk band nonparabolicity. g s q 1723 XMBE45
« Gives good approximation to the energy levels in the well. % %
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Energy/conduction band 1723 XMBE45 A En erg y (meV) = 8
potential levels (meV) 20-23 I 2 2
EF 301 211 * E. AlAs h (I -
500 520 540 ESGO 580( 600\/)620 640 660 390 410 £ 430 (450\/) 470 490
T nergy (me nergy (me
E: 873 ba X—] I EcXINgs,Alg 5gAS & &
= 1434 1123
ES 705 678
E* 908 915 excellent agreement with the calculated values of 433 meV and 572
2 r
T T E¢ IngsoAlgsgAS meV for samples XMBE45 and 1723, respectively.
r
Er +E- S A 220-250 A -+ EXAlAs « The corresponding spectral width AL/A, of 9.2% and 14.2% is in
L ¢ the expected range for a bound-to-bound and bound-to-quasibound
Ec' Ino52Gao.asAs 675 627 transitions [3].
E* Inp52GagssAs 1201 1153
L ElInGa,,As
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Modelled generic I" (thick line) and X (thin line) conduction
band edge profile of the samples. m
Modelled subband energy levels in the I' band for the samples. All § 1
the energy levels are relative to the bottom of the I" conduction band 3
of the InGaAs QW layer. 5 150K @ 0V
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7K —— 1723 « Photoresponse up to 300 K at -0.2 V. 2 2Z/0MERULY
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« Photoresponse decreases initially with increasing
positive bias.

Peak Photoresponse (arb. units)
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« The higher operating temperature due to the large band offset and dark current
activation energy
- AE; ~ 675 meV and I,A ~ 304 meV for sample 1723.

_ AEC ~ 627 meV and ldA ~ 361 meV for sample XMBE45. 2K. T. Lai, R. Gupta, M. Missous, and S. K. Haywood, Semicond. Sci. Technol. 19,

1263 (2004).
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« These results show that we can potentially make use of strain to cover a wide
range of mid-Infrared spectrum.
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« Further optimisation of this design should lead to improve performance at higher
temperature.




