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Study of High-efficiency and Long-lived Blue - Green Light
Emitting Diodes Using ZnSSe:Te System Grown by MBE

Hong Chan Lee, Sang-Tae Lee, Sung Geuh Lee, Yoon-Sik Kim
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Abstract : We have investigated the optical properties of Te-doped ZnSSe:Te epitaxial
layers grown on (100) GaAs substrates by molecular beam epitaxy. The Te-doped ternary
specimen shows strong blue or green emission (at 300K) which is assigned to Te, or

Te, (n=2) cluster bound exciton. Bright green and blue light-emitting diodes (LEDs) have

been developed using ZnSSe:Te system as an active layer. The green LEDs exhibit a
fairly long device lifetime (>2000 h) when operated at 3 A/ar’ under CW condition at room
temperature. It is confirmed that the Te-doping induced "crystal-hardening effect” plays a
significant role in both efficient and strong suppression of the optical device degradation.
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Fig. 1 Lattice constant and XRD FWHM
in ZnSe:Te and ZnSSe:Te epilayers as a
function of Te composition.
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Fig. 2 Temperature dependent Pl. spectra
for the ZnSSerT'e epitaxial layer.
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diagram in the ZnSSe:Te epilayer.
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Fig. 4 Schematic structure of ZnSSciTe-based
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Fig. 6 Aging test of ZnSSe:Te- and ZnCdSe
-based LEDs at room temperature.

2o A aging AEE AAsEY 1" 62
InSSeTeA =M 1LED 2 ZnCdSeAl SCH
(separate confinement hetero) F%¢] #-54Y
LED™¢] aging Alztell tigt waEd =4S

pebdT,

ZnSSeTe- 2 ZnCdSe-#A LEDs® AAA
A3 macroscopic defect) T ztzt ~10°
em? 2 ~10° em®olth. ZnCdSeAl LEDE J=5
Aert 27X, FHo] 2047 ¢lsE JEld
), o]o) wkslA], ZnSSe:TeAd LEDE A3+
1 2000417t o] at J= 3 A/er )9 59
AE Vet £ nHFER(]=15 Alar)
AdME 22+ 40043 oS Ve
. o1& ZnSSeTeA =4 LED< th+9] A
A Age ¥3ET YLeE EFsn oS

22 HEEALS Uebdc, o9} ol
ZnSSeTeA LED7} #4Hs 548 dehds
ol Te-doping 2|3 “lattice - hardening
effect” 2 W@

o

N> S e

4. 4 &

& d7dlME MBE #A& o] &3t ZnSSeTe
KN

uerg APAA FAH 2 2er 548 4
Hetom o EAE o]&38 ZnSSeTe/ZnMgSSe
DHTZ LEDE AA/Alzstgdeh 4 24484

=
T g% 22 288 U

02A020

1) ZnSSeTed Teid#ol 5 %oldtollA HAAA
o] 13 Te dminog® Alol7F Roldlgion A&
A A e Al B a P B2 ek - -

2) Active layer® TeA & ool 23, AL
Al A 462 nm)PE 24535 nm)7kA] 23s}
= LED9 Azef 4335,

3) &4 LED9 x4 2000417 o4 (at
J=3 A/cr, RT)& YElTL o] A& Te doping©l
o]$t lattice-hardening effect®] dFez Azts
=3

Hol X RojF Aibel 2ol Te doping %3
ol CAA@ZnCdSeADEttE wj$ #Hojd EA4L
Bom, II-VIZ wide-bandgap 38%E WEA)
of glojd mEE P gl HFALAHLED 2
LD)ol &&7tsAdel wva A=Y,

B =2 d7Fgd 298 FA Prof. K
Ando, Dr. T. Abe €3, Device %ol
o] x|¥alFAl Tottori Univ. AFETFE -+
Aeje] FARNA FAL=H Yo

ETAL]

n}rl_(‘

(1] http://kr.seoulsemicon.co.kr

{2] S. Watanabe, J. Ilum. Engng. Inst. Jpn
Vol. 86, No. 1, pp. 20-23, 2002

[31 C. S. Yang, et al, ]. Appl. Phys. Vol. 83,
No. 5, pp. 25565-2559, 1998

[4] H. C. Lee et al, Proc. of the 10th Int. Conf.
on II-VI Compounds, Bremen, Germany,
Tu-P63, 2001

[5] H C. Lee et al, ]J. Cryst. Growth, Vol
214/215, pp. 1096-1099, 2000

{61 H. C. Lee et al, Jpn. J. Appl. Phys. Vol
4], pp. 1359-1364, 2002

[71 M. Adachi et al, ]J. Cryst. Growth, Vol
214/215, pp. 1035-1039, 2000

(81 K. Maruyama et al, Jpn. J. Appl

Phys. Vol. 38, No. 12A, pp. 6636-6639, 1999



