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S1. Indium and nitrogen influence on the energy band offset of InGaAsN

According to reported energy band offsets (see Galluppi, M.; Geelhaar, L.; Riechert,
H.; Nitrogen and indium dependence of the band offsets in InGaAsN quantum wells.
Appl. Phys. Lett. 2005 86, 131925), the linear superposition of indium and nitrogen influ-
ence was assumed to be correct in narrow concentration region. As a result, the map of

the energy band offsets for conduction and valence bands was reproduced as shown in
Figure S1(a) and (b).

Conduction band energy edge offset Valence band energy edge offset

10 10
oS 8
= —
c
S 6 S
g c

o

o [S]
c c

4
S g ¢
o o
E =
Z 2 Z 2

2 4 6 8 10 2 4 6 8 10
() Indium content (%) (b) Indium content (%)

Figure S1. The energy band offsets for edges of (a) the conduction band and (b) the valence band.
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S2. Quantum well layer thickness estimation
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dow — 15,5 nm
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dcap —44 nm
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3 x InGaAsN/GaAs QW
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dcap — 70 nm

High-resolution x-ray diffractograms (HRXRD) were used to evaluate the quantum
well thicknesses. Here follows HRXRD of investigated heterostructures.
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S3. Deep-level transient spectroscopy data
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NI69n
t e Name = @A_002T2A T o Name = @A_003.T2A
E ouny o ID = NI69 € 40} o ID = NIB9
R riD = 3A22 P relD = 3A32
g E Date = 13/062012 E Date = 14/06/2012
|- Type = n-GaAs-SD 0 Type = n-GaAs-SD
Area = 1.86E-03 cm’ < Area = 166E-03 cm’
10 Ns = 357E+17 em® Ny = 4626417 em’
t, = 58 ms t, = 586 ms
Tw =49997 ms 00 Tw = 499.97 ms
o te =30000 ms te = 30000 ms
Uy = 050 V Ug = 050 V
Up = 005V 20 U = 005V
-10 .
20 + 40 a
150 250 350 300 400
A TK — TIK] —
! % ' ' Name = @A_001T2A 1 ~oA0iTA
E o | = Nigén Iy = Nigg
oy relD = 3AA2 = = 3A82
8 Date = 12/06/12012 & = 15/0672012
Type = n-GaAs-SD n-GaAs-SD
.20 Area = 1.66E-03 cm’ = 1.66E-03 cm’
Ns = 5.24E+17 em® = 456E+17 cm™
t, = 31000 us 401 310.00 us
Tw = 512 ms 512 ms
-40 to = 300 ms 300 ms
Ug = 050 V 050 V
Up = 005V 005 Vv
80+
60
150 250 350
TK -
NI70n
- Name = @A_004.T2A
1 Name = @A_002T2A {. o, it %5
£ et S Ofem D = 3Ad2
2 Date = 311072012 3 Delef's ol0201e
3 Type = n-GaAs-SD
1 |Type = n-GaAs-SD 2
2 Area = 5.02E-03 cm
Area = 502E-03 cm' 3
3 Ng = 1.32E+17 cm
Ns 1.33E+17 cm -100 X = 586 ms
s o Tw = 49997 ms
Tw =49997 ms
. =30000 ms
1ite = 300.00 ms
= Ug = 050 V
Uy = 050 V R
U = 005V 200 yf :
150 250 350
TK =
1 " Name = @A_001T2A 1 v ' ' : Name = @A_003.T2A
& ool D = NI7TO g D =NI70
f b relD = 3A12 > T relD = 3A32
8 Date = 31/07/2012 3 0.0 "' Date = 01/08/2012
Type = n-GaAs-SD Type = n-GaAs-SD
02 Area = 5.026-03 cm’ Area = 502E-03 em’
Ng = 1.33E417 em’ 02 Ng = 1.32E+17 em”
t,  =260.00 us t,  =260.00 us
Tw = 512 ms Tw = 512 ms
04 e = 300 ms e = 300 ms
Ug = 050 V 04 Ug = -050 V
Up = 005V U = 005V
06
06
150 250 350 300 200 300
T -

TIK =
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1218n

40f

Coef. [fF] —>

40

Coef. [pF] —

08

04

00+

Name = @B_002.T2A
Comm = Wroclaw_may

D =1218n
D = 3A32

Date = 11/07/2011
Type = n-GaAs-SD
Area = 1.66E-03 cm’
Ns = 384E+17 cm®
t,  =31000 us

Tw = 512 ms

t, = 300ms
Ug = 050 V

U = 005V

TK =

TK =



