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Abstract The room temperature optical transmission spectra of GaN/InGaN/GaN single quantum wells (SQW) and
InGaN/GaN heterostructures grown by low pressure metalorganic chemical vapor deposition have been measured. The
dependence of the absorption edges of the GaN/InGaN/GaN SQW on the well width has been determined from the
transmission spectra. The result shows that the absorption edge of GaN/InGaN/GaN SQW shifts towards lower energy
as increasing the well width. The dependence of the absorption edges of the InGaN/GaN heterostructures on InN mole
fraction has also been determined from the transmission spectra. The result is compared with calculated values ob-

tained from Vegard’s laws. Our result shows a good agreement with the calculated values.

.M 2

InN Eu]e] wislo] uje} aj7bAe] 2.07 eVl 343
eVE Wistr2 £ ole InGaN+ 34, 244 28z #}
A4 g A T2 FaA o] BLE] 8-5H1 9led,
olu] Y& o} setEolA A4 AFL F33kn 3
o}, NI-VA AfEL 1-VIiA 3¢5 = ZnSed
B8 e HE2AZI FS WFAS /AR 1UE P
Aot 3 FAAR o Wl F-8-51A) -4 Sl
=3 ¥ Ane & o]5FHT 2= A (offset), 282 ¥
€ 4 ATAH Ze2A g 2 1EY 43F AT A
82 FEuy 9t} £3) InGaN/GaN ek} $EFoh}
t}E Al $EE5L AF (In) 9 & WA 95t
InGaN 9] W7+4E 1.9014 3.4 eV Ateloll 4] WA 4
9lomg A iz} chole© (light emitting diode) o
o]# tiole & (laser diode) 2] BAE o2 o]&FH x|

slch 28y A A o & AR AT wEol
InGaN €3] 33 d7& 53 49 MN4d+4 3 54
Fatol] AF=e)A sto}. AF7HA shFatel 9% II-V
A AstEe HEA FH7€9 U4 e E et
A7 e g 715 gol HA=H A gk ARG
Bxjat Gt S-4o gt e 4% 7iee] HAe) ¥
3} InGaN 339 F3hd 54L& Ao deiA A ok
wzha] w3g tholer =& HolA tjolex e Fia}
g ¢8 InGaN 33HE<] FstA 54 £4& I3
olt}. £ A& InGaN 33HE9 #Fe4 548 A7)
A9 InGaN ©efat 52T o)FAHE +2F AY 71
243848 7)4+F 24 (metalorganic chemical vapor depo-
sition) .2 ARAA F3 A#E" A (transmission
spectroscopy) & ©)&3te} FREE AR F2} ¢
E3 FA9 InN E9)e) @2 F5Eriele] yusts 333
Atk



AA A

24 #

GaN/InGaN/GaN =¥7l $E% Fx9 InGaN/GaN
JFHY FERE £ 0SB MY SUITEHGINE
o2 ARAZcE v ¥ AAF 76 torrd
FrABtR o™, A Algte]o] 7|82 §-7] S-A|9} Gol
T2 %3] AAF kgl sl w3 oA
718-& 1,150 CollA 30872 4 E97ldA dxelx 5
T 5 ot R ol E] 714 47104 1,000C
7HA] 713g 7 sk A XEE sk i) H
2] thy o2 GaN9 d44E& F7HA1717] ¢isked 800°C il
A AIN €%%& trimethylaluminium (TMA)3 924
ol (NH,) & F43le] 800°CollA His 2=l Alto]o]
719 Agstdct AFF 9l GaN wehg F3517)
38t triethylgallium (TEG) 3 NHE AM8-3led AIN
el AR} o] f A 2=+ 1,000°C, V/II v
£ 5,50001%12m, GaN%9 4% £+ 0.8 /m/h k.
GaN dtehe] E8]3 542 800°ColA AAg AIN 943
29 =9lol s A3 FAH%ch GaN olFegtA)E 9]
XA #H AEL 5094 100 arcsecolglod,
photoluminescence (PL) 9] ¥FXZ (full width at half
maximum) -2 donor-bound excitono} @3] 3 meV o3}
et Hall SA4o0A 297 $E& 24 1x10"7 e’
AL, o] EEE 600 ai/Vs A}, vtAI o 2 InGaN ¥t
£ 800C AA 2% 4 TEG$} trimethylindium (TMI)
222 NH:E AHE3led 500 nm GaN 2hebsiel] Aabs] o]
ok V/II8lE 27,0002 3193, A% $=& 50 nm/
hdel, kAt $83 T4 B2 wztz o) Wshs golr )
$13t InGaN DAt 8% F7E 0.8914 20 nm A}
o)Z Wt AFc}. GaN/InGaN/GaN weka} $E53}
InGaN/GaN °|FHg T 42 3% £ Ageg]e
195 nmeil4] 2000 nm 2HE¥ 994 1 nme) A=
£ 7}A+= Perkin-Elmer Lambda 900 double beam spec-
trometer & AH8-5} 53t}

3. Algdnt § &

GaN/InGaN/GaN @2t $-&3 F7o} wisle] w2
A2 33 F3 ~HEYDS Fig. 1904 AA)stgdck. 0.89)
41 20 nm A}o]9] 4717 o}E £ 9] InGaN o] 215
o1zch A4, A, A4 2=z 4 H4L InGaN2E F
Az} A4zt 0.8, 6.5, 13 283 20 nm< RS yehdc)
Fig. 14 vephlis nie} 7o) 28 A5 ois] Su) 33}
FaHo] ZHA A Bols 7HdAAbe] Yehdrh 744 #A}
o] vepde whakx}t 8-S A5 9] 33 EAo] 53
veldch, SHEL o]3T £} A=Y 93 Fuje
SF4EF o8 AR 5 k. 343 eV oAM= &
T 3AEL 2FA +ES T2 g8 FaEHAAY £
¥ ege Tl BjFFE 718 o AR F A
9 FredAe] 73 24 ERE 5 FEA Y AL o]
o] g9 =FdA dFJHAL"Y 22t AR5 wpet

- &AL BGZ - HAE - g F - L8 - O. Ambacher and M. Stutzmann : §7)12 &84SR ® .. 43

Transmission (a.u.)

——— 0.8nm

i emmesee 8.50M
~— = 13nm
=== 20nm

3.6 3.3 3.0 27
Energy (eV)

Fig. 1. Room temperature transmission spectra of GaN/InGaN/
GaN SQW. Solid, dotted, dashed, and chain-dotted lines repre-
sent the well width of 0.8, 6.5, 13, and 20 nm, respectively. The
relative absorption edges are marked as arrows. Refer the corre-
sponding points in Fig. 2.
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Fig. 2. d*I(E)/ dE* of the curves in Fig. 1. The point marked as
an arrow indicates the relative absorption edge which was de-
termined by choosing a point where d*I{E)/dE? in the InGaN
absorption range. Refer the corresponding point in Fig. 1.
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Fig. 3. The relative absorption edge as a function of the well
width.
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Fig. 4. Room temperature transmission spectra of InGaN/GaN
heterostructures. Solid, dashed, and dotted lines represent the
InN mole fractions of 0.043, 0.056, and 0.083, respectively.
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Fig. 5. The relative absorption edges as a function of InN mole
fraction compared with calculated values (Vegard's law).
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