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Heterostrueture Lasers Using Diffusion-Indueed Disordering
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As Multi-Quantum-Well (MQW) has a step like density of eleetronie states,
MQW lasers have low threshould eument density and its weak temperature
deiendenee,lr2) These-fegtures are favourable for integration of the laser diodes
anb eleetronie deviees.3r4)

Sinee MBE or MO-CVD, whieh ean not be used to make CSP or BH strueture'
is applied for the fabrieation of MQW, transverse mode eontrol of MQW lasers has
been diffieult. Diffusion-indueed disordering (DID) of GaAlAs . MQW struetures
grown by MO-CVD has been reported by W.- q. Laidig et a1.5) GaAlAs MQW
struetures with barrier layer thieker than 40 A have the refraetive index larger
than that of GaAlAs atloy with averaged AlAs mole fraetion6). Aeeordingty ntO
ean be used to make MQW BH lasers.

In this paper, we demonstrate an applieation of DID to the fabrieation of
MQW BH lasers. The fabrieation proeesses of MQW BH lasers are shown in Fig. l.
First, the following layers were grown on p-type (100) GeAs substratgs b_y MBE.
The l'ayets g.own *."e 

" 
"l pm Gqo.r'iqto.ssai tell Lg x'1gl8"tn-3) eladding liayer, a

I lrm Gag.7Alg.BAs (Be: 1.3 x l0r6bm-3) optieal guide -laye"r, an undoped MQW aetivg
l^ayer coilsistiilL"of l0 periods of GaAs,gulntpm well (80 Ai and Gaj.6SAl0.3gAs (60

Ai, 
" l-lrm 9"0]esAl6.i5As (Si: 1.2 x l0l8em-3) oltcding layer and a-o."ipnidiAs (Si:

2 x l0rEem-u) eap layer. Next, the n-GaAs eap layer was removed by dry etching
leaving 4 Fm yiOe 

-stripe 
region using Si3N4 mask. Then zine was seleetively

diffused ai 666"C for 48 minutes from ZnAs2 in an evaeuated silie-a ampoule. Th_"
MQW strueture beeame compositionally disordered by this Zn diffusion. The DID
was eonfirmed by Rutherford baekseattering and photolumineseenee measurements
(Fig. 2). These measurements show that the DID region has averaged AlAs mole
fraetion of MQW struetures. Zine diffused regions of the eap layer were
seleetively etehed by peroxide/alkaline solution in order to eleetrieally isolate the
n-GaAs and Zn-diffused Ga6.5gAlg.35As eladding layer. The top p-GaAlAs surfaee
was anodiealty oxidized in oxygen plasma and subsequently the Si3N4 film was
removed by dry etehing to make ohmie eontaet to the n GaAs layer. Figure 3

sehematieally shows the MQW BH laser strueture fabrieated by these proeesses.
Typieal light-output versus eurrent (I-L) eurve of MQW BH laser witlt 300 pm

eavity length is shown in Fig. 4, The threshould eurrent 116 is 50 mA. No kink is
observed in this I-L eharaeteristies. Details of eharaeteristies will be given at the
eonferenee.

In eonelusion, it has been eonfirmed that the DID is a simple and reliable
proeess for fabrieating MQW BH lasers, and is useful for making optical waveguide
and other deviees. Low threshould eurrent is expeeted by optirnization of MQW
structure and refinernent of fabrieation proeesses.

The authors wish to thank semieonduetor laser group members of C.R.L.
Hitaehi Ltd. for their teehnieal support. This work is srrpported by the Ageney of
Industrial Seience and Tech4ologyr MITI of Japan in the frame of National
Researeh and Development Projeet 'tOptieal Measurement and Control Systemsrt.
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Fig. I Fabrication proeesses of
MQW BH laser

(a) Epitaxy and dry etehing
(b) zn diffusion
(e) side etehing and

anodic oxidation
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Fig.2 RBS (A) and PL spectra (B)
of GaAlAs-GaAs superlattiee (a)
and a disordered superlattice (b)
by Zn diffusion

700        800

Wave length (n rn〕

50  100
current (mA)

Fig. 4 I-L eharaeteristie of
MQW BH laser
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Fig.3  MQW BH laser structure
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