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Surface emitting optical nremory devices are much des.irqd forthe application to the optical computing systems and the optical
swi tclring systems. For this appli:at jon, bistable lasers areattrac tive because they h;rve shown high speed and highsensitivity operation(r). Irr tlris report, surface emitting
bistable multiquantum well (yOW) lasels wittr a 45' dry etched-
mirror are demonstrated. This; is, to our knowledge, the first
report on a surface emitting bistable .,aser. Tlre 4b' mirror(z-4)
to obtain the erni ssion normal to the waf er surf ace has beenobtained by a new f abrication pro(: ess using react ive ion beametching (RIBE) technique.

Figure I shows the laser structure schematically. GaAs/AIGaAs MOW laser structure was Ero\ri-r by molecular beam epitaxy.
The'MOW consists of twelve lOnm thicl: GaAs wells separated byeleven 4nm thick Als. aGas. eAs barriers. The MOW is sandwitchedbv n-Al a - rGas. sAs and p-Al o. rGaa . sAs c lad layers. The ridgestripe i s 6-lSlrm wide, formed by chemical ecthing. The newlydeveloped 45' mi rror fabricat ion process i s shown in Figure Z. A
Zam wide groove with 90' mirror and a 4s' tilted Zum wide groove
were formed by RIBE technique using Cl.e plasma(5), which resulted
in the removal of the middle part between these two grooves. Thep side electrode is separated into two seglments for gain regionand absorption region by 1Oam wide isolation region. The valueof isolation resistance between tl:e gain region and theabsorption region ranges f rom I to g ki lo-ohms".

Fisure 3 shows the I ight output po'.,ler versus injected currentcharacteristics under CW operation for the device with lSttm wideridge stripe, lB5zm long gain region and [ibr:m long absorption
reBion' The orre f acet of the device u,,s cleaved and the anotherfacet was dry etched with a 45' mi,'ror. When the absorption
regi on was in the open c i rcu i t condi .: ion, the thresho ld current
was 7SmA, and no optical bistability was observed. However, whenthe absorption fegion was rerr,3rsely b.iased, the threshold currentwas increased, aitd the hyste;'esis cha.racteristics were observed.
Thi s i s because the absorpt i on in the absorpt i on regi on i s
i nc reased due to ttre exc i tc n pe rk wave length shi f ts by theapplied rever';e bia.;(6). Wherr the hia; voltage (Ve) is -lV, thehysteresis current width is gmA, the Iight output power
difference at the switching on is t.2mW for surface emitting, andthat is 6. 5mW for cleaved edge emi tting. Figure 4 shows the near
field pattern of the two surface emitting lasers.

On the basis of the restrlts obtained 1'rr the present device,
it is believirC that this a[,i)roach is very effectjve to realize
two-d imens i ona I in tegrated o pt i ca I mBnl: r i e s.
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Fig. I The schematic
structure diagfam,
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Fig.3 The relationship between
the light output power versus
the curfent injected into the
gain fegion.

Fig.4 The near field pattern
o f the two surf ace emi t t ing
I ase rs wi th a 45' mi rfo r and
two 90" mirrors for cavity
facets, which were fabricated
by the same processing as the
bistable laser. The two strong
light spots are from the 45'
mirrors of the two different
lasers. The week light spots
are from 90' mirfors.
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Fig.2 The 45'
tion process
technique.
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