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Growth of semi-polar (1-101) InGaN/GaN MQW structures on 8° off -axis
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Abstract In this study, we performed growth of InGaN/GaN multi quantum well (MQW) structures on semi-polar (1-101)
GaN facet on 8-degree off oriented stripe patterned (100) Si substrates by MOVPE. The structural and optical properties of
the InGaN/GaN multi quantum well (MQW) structures grown on (1-101) GaN stripe depend on NH, flow rate, TMI flow
rate and growth temperature are characterized by cathodoluminescence (CL) and scanning electron microscopy (SEM). With
the decrease of NH; flow rate, the threading dislocation of (1-101) GaN is considerably reduced. We could control the
transition wavelength of InGaN/GaN MQW structures from 391.5 nm to 541.2 nm depend on the growth conditions.
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Fig. 1. Schematic of (1-101) GaN grown on 8 degree of (001)
Si substrate.
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Fig. 2. SEM and CL images of (1-101) GaN grown on 8 off-
axis (100) Si substrate. (a) NH; 500 sccm, (b) NH; 700 scem,
(c) NH;1500 sccm.

Fig. 3. Cross-section of SEM images of (1-101) InGaN/GaN
MQW structure.

Fig. 4. Cross section and plane view of CL images of (1-101)
InGaN/GaN MQW structure.
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Fig. 5. CL spectrum of InGaN/GaN MQW structures depend
on NH; flow rate.

g A= <0001> Wz 8 AR g A%
o <0001> Wako = et HFHL7F AdAA
FH7A] Egehs B45S CL imageS S84 &
T UCH stripe®] THE H2 HEFHL7E HolA

AL 5re 2RSS S0 5 ASIHh
HH | InGaN/GaN MQW %2 338H3 EAS
st7] S8l =Yool fEFH TMI %, 442 59

A 24e H3E FUH Fig. 55 gEUol Rl
H3lE & 799 InGaN/GaN MQW +%2] CL 2%

EY Zijolt}, olu] TMIE 100 scem 233 A% 2%
= 800°CE fAlSIlth fEYole] f32 500 scem,
1500 scem ~Z2]3% 3500 scem®. 2 WIS FAEH R
Hote] fako] F7Istel wEtA InGaN/GaN MQW 2
peak Ig-2 428.1 nm, 435.2 nm L2]3L 443.8 nme| %k
< YERIR O indiume] 24o] ZF¥ S/ band
edge &g =9} vlwsle] & oo InGaN/GaN MQW
ZREC] Wge] Axrt Ad S € 5 Aok 9]
23 A7 VI 98 ¥&9 F71] WA indiume]
MQW +ZZ29] incorporation 82| 57} =& 244
sko] 71l 9]%t indium incorporation®] F71 2 ¥
olo] Qtial FZHTH14-16].

In V& 24 & F U= A0 B4 =4
= TMI®] 33 8% 259 WPyt I F U=t
A Fig. 6= TMI] fr@Rsle] mE CL ~HEY
I= YRSl TMI®] 3 50 scem, 100 scem
2|3 150 scem &2 WSS 9o oju A 2=
800°C, Y= Uol= 3500 sceml 2 YASHA FAISFAT.
TMIS] %] 50 scem, 100 scem L2 150 sceml 2
7kl Wb InGaN/GaN MQW<2]  peak g2
413.1 nm, 443.8nm ZIZ]3 473.6 nm7FA] WIS HO]
U\

Elsl

S ks
F7] 913 g A 2hdew ex WIS & F e

Ll

[



4 Y .H. Han, H.S. Jeon, S.H. Hong, E.J. Kim, A.R. Lee, K.H. Kim, H.S. Ahn, M. Yang, T. Tanikawa, Y. Honda, et al.

35000

443.8nm 473.6nm
)

30000 |- / K’V‘«‘

| —— TMI50 scem [

~ TMIL00 scem | |

25000 |- | \
TMI150 sccm | \\

A
20000 | \

15000

Intensity [photon counts]

10000

5000

0

450 500 550
Wavelength [nm]

Fig. 6. CL spectrum of InGaN/GaN MQW structures depend
on TMI flow rate.
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Fig. 7. CL spectrum of InGaN/GaN MQW structures depend
on growth temperature.
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