(20099 7€ 314

2717 v

= odgads A
o F/A7] 54 24

ATAE Mg 136-791

whs, 20099 9€ 1Y 44, 20094 949 2¥ &)

A (chirped ¥AF) 220l tiste] A7]49S (Electroluminescence, EL) S433} 3344 (Photoluminescence,

PL) 5% 74} ula 24590k PL SAIME 2ae) 714299 o3t vlo 117} SASPA e Wi, EL 5o

A= oA7IESel o SAo] Al UeRdeh ofeh 2 SAHwRRE AT E
AASE FGTGEe] 1S Qe 3w Wtag) sgo] 7}~6l ADE Ak

chirped YA 25

FAo] © 1I=

T

I /\1 =

FA (quantum dots)S 7IRFOE 3 FAAl= YA
& 7|9ke] g} vlaste] Axfe] e A A

ofgfaL 7|th]o} gkar wgk R R FAaAte] 9ol 549
o] RAuHT dE 50, S AT OE o
ato] 2] FTbl e HE A /] %7 o] A
o7 ARl F2 FUMAFoNNE FEH ] vt 2
olx]aL, 10 Gbps 7HA] 11& F2ksl= E]O]ﬂ tho]le =7}t
EL’E]%D} 1,2]. T3t 7]E AS-E F2ollA HE AR
A7l 450em’Ql Aol wisle] RS AHEsle]
16A/cm’® Al Ak B i} [3].

b A e] A7) B dAdS ol8ekd PSS
S/ Stk AZelA AR 13w At
(Superluminescent diodes, SLD)9]| fHL ?—E ﬁfsﬂﬂ
o] ghom A=A B 1E T} [4-8]. A
A% F9] k= chirped YAR-E-3 Tr/\}s}ﬂ] SEES 7}
2 A 3 2 U502 22 chirped YA 3%

o] &gt XJEH 7k & gl (6], &2 @?Loﬂfﬂb
3 um g el Q1= chirped YA T+
A EAS v BAET) o9 e o

P2 ©on
-1 =
SR GF A% WAl PR SN g

o)

H
l‘ 9,

# [AxF$-HA] hikoel@kist.re.kr

L 549 93 113 5 Yws

g} Chirped 9FAFH, 3253 (Photoluminescence), 7|23 (Electroluminescence)

II AR ella]r= 2 a2 A%t

Fig. 1(a)% & A0l AR AR o) 7-29] A
NEF=E VeRd Aolth GaAs 713 919l Molecular Beam
Epitaxy (MBE)Z A= 3lom, 2 245 (active
layer)= SH 0% 9153 ofef 5 42 p—9F n—=B 2
B2 R g T 2E o]FaL 9tk Fig. 19] (b), (o),
(d)+= Fig. 1(a)ell YR 2 @455 ZpAskAl et
W Aolrt Fig. 1(b)= oll|A] wh=3]o] 1.3 wmel s}
= InAs FAHzle] 550% 4% Aol (Type 1), Fig.
1(c)&= olvA] M=3]o] 1.3 wmol] aEsh= InAs ¥ 3
3} 1.2 umo)| 333 UAH 3502 T4 chirped
FH 2SS vERd Aot (Type 2). Fig. 1(d)+=
Fig. 1(c) 7204 1.2 ume} 1.3 um SR Z- Apolol] 1.25
um InAs S S5 Aslatks, ZF 3o« ] InAs ¥t
A 5o M 2= sto] F 67 S22 A o
chirped YA 2452 VERI 201t} (Type 3).

A A 279 InAs GAPE FZRE o] &3] AR I
W4 (photoluminescence, PL) &A1Y Ake A7|d=3
(electroluminescence, EL) 54< S43I3Ith = PL
E4 542 532 nm 1¥ glo]AE o]g313aL, EL 54
2 335 WA E A 2ele] A5}

2R st o] LEDAH 6, JJ%E%‘—S— o)A o




p+ — GaAs ohmic layer

— . X 5times

p — Aly 3Gag 7As cladding layer 1500 nm

Gahs/Aly 3Gag 7As (2 nm/2 nm) x 18 times

GaAs space layer 38 nm

1.3 um InAs guantum dots

GaAs space layer 38 nm
(b) Type 1

1.2 pm InAs guantum dots
GaAs space layer 38 nm

X3 times

Quantum Dot active region

GaAs/Alg 3Gag 7As (2 nm/2 nm) x 18 times

n — Aly 3Gag ;As cladding layer 1500 nm

n+ — GaAs buffer layer 500 nm

] X 2times

n+ — GaAs substrate

(a) QD structure

1.3 pm InAs guantum dots
X 3 times

GaAs space layer 38 nm

(c) Type 2

1.2 pm InAs quantum dots

GaAs space layer 38 nm . 2 times

1.25 um InAs quantum dots

GaAs space layer 38 nm

1.3 pm InAs quantum dots
GaAs space layer 38 nm

X2times

(d) Type 3
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Figure 2. PL spectra of various InAs QD structures.
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Optical and Electrical Characteristics of Chirped Quantum Dot Structures
for the Superluminescent Diodes with Wide Spectrum Bandwidth

Il Ki Han®

Nano Device Research Center, Korea Institute of Science and Technology, Seoul 136-791

(Received July 31, 2009, Revised September 1, 2009, Accepted September 2, 2009)

We analyzed photoluminescence (PL) and electroluminescence characteristics of various
chirped quantum dot structures. Peaks in EL curves were contributed by excited states of
guantum dots (QD), while those in PL curves by grounded states. Based on these
characteristics, we suggested that superluminescent diodes with wide spectral bandwidth may
be developed if chirped QD structures are designed to make a contribution by ground states
to EL characteristics.
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