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Figure 2. 1x1 um® AFM images for InAs QDs of 1st
period (a), of 3rd period (b) and on 3rd
period whose growth condition was tuned on
purpose (c).

g ) o) PR TR 4R A7) s
°F 50 nm ol3}e] 717o] Aashka LelA ek o=
Fo] Fxpdol 23k <17 52 (tensile strain)©] WAL
) o A @l 9% Ao, o] uhEo] 4
Rol ofzld F7)= AR 3 e 7hAas1R= dAto] et
o} [11,12]. SFAIRF 2 239 Ing1GageAs G715 2 GaAs
AUsom FAE SR A2 9F 60 nme| ==, o3l
SR gpablel 93k 91 S JFe Pl AoR A7
t} okabde] ARe on TE S8k o] 3y wemnt
olz}, el U=} vl (surface reconstruction)ol W
W oA, A&7 (roughness), 58 ¥ 5 thksk o
olo] oJaf A¥r) UukA o7 InAse] Faeko] Z7)st
of e} bl Bt S7kehe AR Wil glvt
[13]. o= 39 727]9} 52 o] Btdol whe} =t
A GA] AAFAZ gH-H R tEA HEZ InAs &
2gpo] STV o3t A FAE WSk FHkol 5
7¥sl7] wiizell bile] Bt Sk e A ow A
Wb B AFoMeE 34 W F= TMInY 3-8 2435}
o] Akl el e WS Fig. 2(0)= 159 Ak
23730l AR TMIn®] 35 80%= Lo A7 A%
TROl|A 359 A EHC] AFM oW Aot} 1 Ay}
W= 3.7x10' em o)1 i 0] 5.6 nmEA] 159
FAAH vk A7) 9 des e AEsisith

olgfgh A% A 72 A Al FARe] a7 %
7F Hghs AT PL 23 A0 93 miAE A
A=A} Fig. 32 Fig. 2014 2184 4
o PL 27 272 Yepit), 7 Zo] 43
ZHA 3 A9-(sample Al, A2), 1,260 nm®} 1,330 nm
oA ©]F peaks 7HE 54& BRIt o)A 7}
o] A A7 AE tEr] W] Alow @
of wkslo] TMIn = 24ste] 2 S31e] dAbdd

HH

7]

o])('
N

)
oZ: o2,
2

=

A=}
A zA

o [[:ﬁ
o

e O oy Hz o

o

= 70883]#] 19(2), 2010

AtRT

Sample B
4  Sample A1
o Sample A2

Intensity (a.u.)

1 1 1 1 1
1000 1100 1200 1300 1400 1500
Wavelength (nm)

Figure 3. Room—temperature photoluminescence spec—
tra from InAs/InGaAs dot—in—a—well struc—
tures with different growth condition. Sample
Al and A2 are as—grown structure with 2—
period of QDs and the growth condition of
sample B is tuned on purpose.
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Figure 4. Bright field cross—sectional TEM image of 3—
period InAs/InGaAs Dot—in—a—well structure
taken under g=(200) (a), and g=(220) (b).
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Figure 5. Room—temperature photoluminescence spec—
tra from InAs/InGaAs dot—in—a—well structures
with different growth temperature of n—type
GaAs top contact layer (TCL).

TCLE AdslA] e 35 A5 759] ‘W peak> 1,245

AL, WREL oF 63 meVE UERITE o] uhalo]
600528} 6505204 TCLS: A5 Z-9-oll= g A7 17} 50%
ol ZIEUIL, RFELS ¢F 90 meV oo R STt
o213t &1 WMo M= GaAse] AH £E2 1.3 AfsollA
2.6 A2 F7Vete] A7 Alhe ER1 9ol ® v AR
Hbg £4e] st dofutrt. ool whsle] 5805004 TCLS
AR 790l WIS 75 meVE i 78I R TCL
o] §li= 59} st wF A7lE YRS

220

20 1.5 4.0 05 00 05 1.0 15 2.0
Bias

Dark Current (A)

y T T T T T T T J
20 15 410 05 00 05 10 15 2.0
Bias
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tact layer grown at 580°C (a) and 650°C (b).
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We grew multi-stacked InAs/Ing;GagsAs DWELL (dot-in-a-well) structure by metal organic
chemical vapor deposition and investigated optical properties by photoluminescence and I-V
characteristics by dark current measurement. When stacking InAs quantum dots (QDs) with
same growth parameter, the size and density of QDs were changed, resulting in the bimodal
emission peak. By decreasing the flow rate of TMIn, we achieved the uniform multi-stacked
QD structure which had the single emission peak and high PL intensity. As the growth
temperature of n-type GaAs top contact layer (TCL) is above 600°C, the PL intensity severely
decreased and dark current level increased. At bias of 0.5 V, the activation energy for
temperature dependence of dark current decreased from 106 meV to 48 meV with increasing
the growth temperature of n-type GaAs TCL from 580 to 650°C. This suggest that the thermal
escape of bounded electrons and non-radiative transition become dominant due to the thermal
inter-diffusion at the interface between InAs QDs and Ing1GageAs well layer.
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