26 Vol. 26  Supplement
2005 6 CHINESE JOURNAL OF SEMICONDUCTORS June, 2005

InAs/GaAs

1 1 1 1 2 1
(1 , 100083)
(2 , 100083)
, SK InAs/GaAs QD) . QD
, 2. 1em !, 1510 A/cm’. 100pm, 2. 4mm
( ) 1. 08pm. 144A/em?
2. 67W( ), 63%, 320K. QD ;
: ; TnAs/GaAs ; ; MBE
PACC: 4255P; 7320D; 7855E
: TN304.2" 3 A : 0253-4177(2005)S0-0184-05
144A/cm®, (CW)
1 2.67TWC ), 320K. QD
QD)
, QD
, QD 2
. (Ty)
) . . QD MBE (Riber-32p) )
) n' -GaAs S-K InAs/
. QD (~ GaAs ( ) . QD
10°em™ D, 0. 4pm Al,Ga, ,As(x:0~0.5)
(QW) ) . ., QD (GRIN SCH) ,
R . lpm p-Al,; Ga, s As n-Al, ; Gay ;s As
) QD , . p -GaAs. QD 480°C ,
QD , . , QD AlysGag s As 700°C.
, , (AFM) (
) . ) , QD 4. 5nm,
(MBE) , 30nm, 1.4 X 10" /em?.
QD , , QD » QD
) QD (LD) )
) 15+ 10A/cm? (PL) (EL) .LD
100pm, 2400pum : p-GaAs
QD s QD SiO, ( 150nm) ,»
* ( :G2000068303) , ( 60076024 90101002)
( : KJCX1-06-06)

2004-10-14 ,2004-12-02 ©2005



7]i:86.5%9

InAs/GaAs 185
100pm , Ti/Pt/Au p a;=2.1lcm . 2 LD
. (n ) 100pm (Jw) (1/L) , L=co,
, Au/Ge/Ni , 400C n Ji =15+10 A/cm?®. InAs/
. 100pm, 500 GaAs QD LD 2~10cm™ ',
~2400pm LD . PL
PL EL QD ( p -GaAs , QD ,
p-Aly;Ga, s As ) LD s ,
,  IFS-120HR i ,
, FTPL InAs/GaAs QD
PL EL , Gauss i In, ;-Ga, ; As/GaAs QD
, QD N , 7 70 % In, 5 Ga, ; As/GaAs QD
(FWHM) i 8195, InAs/
GaAs QD s 7 86.5%,
3 InGaAs/AlGaAs
15K 77K QD PL .QD (g ~=9076)",
(E) (FWHM) 15£10 A/em?, ’
31. 5meV™, 6mW 300mW ’
. E, FWHM (AE, <
0. 5meV). InAs/GaAs QD
FWHM  30~70meV, 1.7
(E,) FWHM  31~32meV, :g
: QD .QD y
. . 13
’ QD ) 12
QD , ol
QD , 0 005 0.10 0.15 020 025 030
Licm
100pm,
(LD), !
7 LD Fig. 1 External differential efficiency 75" of the QD la-
QD , sers as a function of cavity length during continuous-
wave lasing at room temperature
() . (a)
am B 700 [
i:i[aq_l} D 600 [
Md i [ Am ’; 500
am :%m% (2) %:gg:
@ L ‘R / 200 J2=15£10A/cm?
., GaAs InP , log.u.u.u.u.
R—0. 320 E 121/Cm7115 20 25
’ 2 300K
ne 1 Fig.2 Threshold current density (J,,) as a function of
(/) (L) ( ). reciprocal cavity length (L™1) at 300K



186 26
QD LD . 100 (@ 2] 2
LD (Ey) 0l SY IS 324K
’ 3 ’ = [ o
£ 60
, : £ | 305K
“ ” , “ ” . , q—é 40 -_ 324K
100pm, 800pm , 17K 67K s 20 _o-GS.
E, “ 7 4~4.5meV; 200~ 300K, L , , .
» 0~2meV “ ” 0 50 100 150 200 250
. b
Injected current density/(A-cm?)
9
“ ”»
b b
1300 o 305K -GS
% 100pmx800pm -+ ES.
17K o 100umx1600um > 30 M anee 324K\
1250 - —f——sm-—u—u_ qé F
. 67K E 20+
[5Y L I
£ 1200155 7™ =
Ky = oL
8aR 753K 10 324K
1150 - 307]{ 0 1 1 L 1 L 1 L 1 L 1 L
. o 60 90 120 150 180 210 240
OO() 100 200 300 400 500 Injected current density/(A-cm?)
JI(A-cm™?)
4 (a) ;
3 (Eo) (@B (b (FWHM)
( ) (® =) . 100pm.
Fig. 3 Spectral peak position of ground-state emission 1600pm
band in function of current density at several tempera- Fig.4 (a) Spectral peak intensity as function of injec-

tures

The laser diodes are of 100pum width stripes and

of 800(HD) and 1600pxm (O) cavity length with uncoat-

ed facets.
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Lasing Characteristics of InAs/GaAs Quantum-Dot Lasers
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Qian Jiajun', Ye Xiaoling', Chen Yonghai', Xu Bo', Han Qin?, and Wang Zhanguo'

(1 Key Laboratory of Semiconductor Materials Science s Institute of Semiconductors ,
Chinese Academy of Sciences, Beijing 100083, China)
(2 National Research Center for Optoelectronic Technology . Institute of Semiconductors ,

Chinese Academy of Sciences, Beijing 100083, China)

Abstract: The five-fold layer quantum-dot(QD) microstructure material is grown by S-K mode with solid source molecular epi-
taxy technique. The internal loss coefficient (a;) of 2. lem ' and a transparency current density of 15410 A/cm’® are gained.
The threshold current density of 144A/cm?, light output power (both facets) of 2. 67W,external differential quantum efficiency
7 =63% and a characteristic temperature T, = 320K are obtained for 100pm strip and 2. 4mm cavity length laser diode with un-

coated facets during room temperature continuous-wave lasing.
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