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p+ — GaAs ohmic layer

p — Al 3Ga, ;As cladding layer 1500 nm

GaAs/Al, ,Ga, ;As (2 nm/2 nm) x 18 times

GaAs space layer 38 nm

InAs quantum dots X 5 times

GaAs space layer 38 nm

GaAs/Aly ;Ga, ;As (2 nm/2 nm) x 18 times

n — Aly ;Ga, ;,As cladding layer 1500 nm

n+ — GaAs buffer layer 500 nm

n+ — GaAs substrate

Fig. 1. Schematics of InAs quantum dot epi—structure
for laser diodes
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Fig. 2. Forward voltage versus heat—sink temperature
for different pulsed injection current. Inset shows
forward voltage versus current for several values
of heat—sink temperature.
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Fig. 3. Junction temperature

increment relative to

heat—sink temperature of 30 C for shallow mesa

of 0.6 ¢m and deep mesa of 2.0 ym.
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Fig. 4. Junction temperature variation as a function of

mesa depth. Inset shows a schematic diagram of
p—side down laser diode chip mounted on the Cu
heat—sink.
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Fig. 5. Light—Current curves for the InAs quantum dot
laser diodes with different mesa depths of 0.6 um
and 2.0 gm,

557



Fig. 5+ mesa®] zlojo] W InAs %24 #lo)#] tho]
oo F—AF (light— current) E4< vehd #lolth
Mesa2] Zlo]7} 212 79 8 A7/ Akl 5ds %
Tkl FEgo] Sk Ae & 4 Stk o]
A= 218 mesacl] 93 2o 7] 7]9151

o olsHr)

V.42 &

Mesa Zo]7} 0.6 &} 2.0 mmQ] ridge & GaAs/InAs
G oA thole =g Altekal ek Mo -2
o oJste] HFeweE S48t Mesa 210171 0.6 m<l
FAH HolA thole=e] - AFAF Q17 thste
A 0.07 K/mAZ 578k 9P mesa 21017} 2.0
m?] 79 AFLEE 0.05 K/mA] v 3718
FIT Mesa Zlo]7h 2 739 A o= vhe A3t
S7h= mesa SHOEO] & Mt wliEl A 0= ol
T AU AL AR o)A thel =9 F—dF

i

O

] e T |
ki

stolrlal, F=go] Aujdos Srkelsint ole 2 A
I mesa SR G SPrlo] o9k A A wii

H =10 9008y WSl et Ao A a)E)
7IEgEAEe] A dS ol FE A5

(No. M60605000007).

558

Hadd

[1] S. Todoroki, M. Sawai, and K. Aiki, J. Appl. Phys.
58, 1124 (1985).

[2] H. 1. Abdelkader, H. H. Hausien, and J. D. Martin,
Rev. Sci. Instrum. 63, 2004 (1992).

[3] S. Murata and H. Nakada, J. Appl. Phys. 72, 2514
(1992).

[4] W. Epperlein and G. L. Bona, Appl. Phys. Lett.
62, 3074 (1993).

[5] D. C. Hall, L. Goldberg, and D. Mehuys, Appl.
Phys. Lett. 61, 384 (1992).

[6] J. S. Manning, J. Appl. Phys. 52, 3179 (1981).

[7] Y. Xi and E. F. Schubert, Appl. Phys. Lett. 85, 2163
(2004).

[8] H. Y. Ryu, K. H. Ha, J. H. Chae, O. H. Nam, and
Y. J. Park, Appl. Phys. Lett. 87, 093506 (2005).

[9] J. H. Jeong, K. C. Kim, J. I. Lee, H. J. Kim, and
I. K. Han, IEEE Photon. Technol. Lett. 20, 1354
(2008).

[10] D. L. Huffaker, G. Park, Z. Zou, O. B. Schekin,
and D. G. Deppe, IEEE J. Sel. Topics Quantum
Electron. 6, 452 (2000).

[11] H. Saito, K. Nishi, and S. Sugou, Electron. Lett.
37, 1293 (2001).

[12] #+9AH, &d7], oA"Y, F=x1g83]#] 16, 353
(2007).

[13] #37, 014, A, e,
Z1#8}8]#] 15, 493 (2006).

[14] Y. Xi, J. Q. Xi, T. Gessmann, J. M. Shah, J. K.
Kim, E. F. Schubelt, A. J. Fischer, M. H. Crawford,
K. H. A. Bogant, and A. A. Alleman, Appl. Phys.
Lett. 86, 031907 (2005).

o
rok

43, 7], 3=y

Journal of the Korean Vacuum Society 17(6), 2008



<Research Paper> Journal of the Korean Vacuum Society Vol.17 No.6, November 2008, pp.555~559

Junction Temperature of Quantum Dot Laser Diodes Depending
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Junction temperature of quantum dot laser diodes is investigated by utilizing forward
voltage-temperature method. In the case of ridge type laser diodes with deep mesa the
increasing rate of junction temperature to current is about 0.05 K/mA, while in the case
of shallow mesa the increasing rate is about 0.07 K/mA. It is explained that the relatively

low increasing rate in the deep mesa results from the heat expansion to the lateral direction
of mesa.
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