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Abstract With the discovery of quantum well intermixing (QWI), it has made tremendous progress over the past
few years. Among all the approaches of QWI, meticulous researches and wide range of applications are acquired in
impurity free vacancy disordering (IFVD) owing to its unique merits. Present status of IFVD research and application
is comprehensively analyzed from the aspect of theory, dielectric films, materials, quantum dots and applications.
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Table 1 Comparison of different QWI methods

Parameter RTA 111D 11D IFVD LID PAID
Complexity Easy Well Well Easy Well General
Repeatability Well Well General General Poor Better
Lattice quality General Decrease Decrease Well - Well
Impurity No Yes Yes No - Yes
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Fig.1 Band-gap changes in different diffusion lengths of Al atoms
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Table 2 IFVD research status of III-V material

. . Quantum well RTA Result
Film Thickness /nm  Growth Cycle Materials Temperature /C Time /s Max blue—shift /nm Reference
150 PECVD 4 InGaAs/InP 850 10 25 [11]
250 PECVD 2 InGaAsP/GaAs 900 120 38 [25]
200 PECVD 2 InGaAsP/InGaAsP 850 40 110
200 E-beam 1 InGaAs/InGaAsP 900 60 40 [18]
400 E-beam 1 InGaAs/InGaAsP 900 60 140 [18]
Si0, 200 Sputtering 1 InGaAs/InGaAsP 910 60 70 [18]
400 Sputtering 1 InGaAs/InGaAsP 925 60 220 [18]
250 1 InGaAs/GaAs 950 45 50 [27]
157@775 C
150 PECVD 5 InGaAsP/InGaAsP 750,775,800 120 60@750 C [24]
200@800 C
HfO, 135 Sputter 2 GalnP/AlGalnP 1000 20 18 [30]
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Fig.2 PL spectra of IFVD intermixing using SiO,
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Table 3 Annealing parameters of the samples deposited HfO,

Number
Parameters
Sample I Sample II Sample III
Time /s 20 20 20
Temperature /C 850 950 1000
2400
2200F nsample 1850 'C
2000L &7, asample 1T 950 "Cu
3 1800[ AAAAA AAAisample 111 1000 C
& 1600} &
21400f
21200 .~
S Ny assastiiia,
i‘sﬁ 1000 - , t
.'4 800 I " “‘AAAAA%
A 600 e el
400 fursst™” i,
200 b 000000000000
0 o
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Wavelength /nm

P 3 HIO. 4 5 1175 5 QWIAE A [F]3R JL T 19 PLIG
Fig.3 PL spectra of different annealing temperatures using HfO, induced intermixing
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Fig.4 PL spectra before and after annealing
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