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SeIf assembled guantutT dols P"-t-Fl^: !fl"_ 9l A number of device applications have recently been

i1T"l"^iTTll"l$'..1*_l-tgyd.It':hPloj*:f adiliy investigated.'i'n" qo' lasers which werenas Deen made rn understanltl|L 9:T -9t*g: fabrica:ted using-closely sack& layers of InGaAs QDspPpertiglq{-PntrollingLheir gro-wth prone-{gs.u91ng oi-f'JLes qOishow fromising "iru.*t 
rirtio 1Z,i;.either MoCVD or MBE d:p.:i!."_l f$iry|: Fi;;t wt norc rrir in moit cases trre erri' are

Because of their 3D canier and excipl confinemenl ii"ti*t"a t-ugrt u trti"f wJtting tayer (1-2nm thickproperties, they provide a useful means of f---'----
understanding thc physics of many-_body, Tf"ryq9ry ihis makes these eDs lasers more like quantum well
and possibly will lead .to some fY.^Tl PPl1T:l tu""o *itlr n*nity i"..g"t a interfaces.'To establish
physical properties- ivlticl gav,!,,1p1tu1 !T 9::iq iil"-*p".io. p"rroi-*""i 

"r 
trr" qo hser one should

applications' 
- 
In additign' q" rygtf d,"-19,Tryry *.-fr*itti- equivalent deviceln which the active

possibility of ryr1$ $e QOs g]lpnic levels make ilg'fi-*,,,prir", in equal number of wetting layer
them more useful for device applications. . - . . q-ufitum wetts.
However, the device engrneer w_ill. have- !" d*l yiq ffi-ei Oevlces wtrich make use of the size distribution

tw*o imporhnr characterisrics gl S:.,.:lf asseqble{ oiiil!-qo, srructwes are large densiry memory in
Q!]: a) tlte unavoidable size di-stritution Eyj"F *rri"r, d"r, memory elemenr is a eD br a" a#uy.with the staristical nature of 

"pS{ _ T9 t2 gg sr""ii.r' schemes hajve been proposei- (4, 5) in which
positioning. and control _over. the_QDs-1"pr! gd ::: tne lJormation is *rim"n olitidfy in tire eb and it is
which arB {nporynt when intemctions between QDs ,""a--iiirough a change in'ttre donAuctiiity of a 2
are coming ilP play. . dimensionaf electron las located close to th6 layer ofsirye th.e QDs are obtained_by 9:ryilg^"|-l qb..--rrtir approictr appears very proniising.
coherendv strained _epiuxial lql"ll ft:ir :tsr gg il*ding tr,i. r:a;bf ;"-,fi requi,;; vitrage bi;
dimensions indeed depend ot 

-flt_"_ :ryq:,: ii"{" 94 *rri"ii fiuy a"#oy a part of tfre stored information.
gprgy (|!ain ene-rgy plus !urrl9,*3t-s,y) :I.tu 4" ott" *e!*t"d '"pp1r"*rt (6) was ro use rhefilm which will be minimizgd pt, auryg ft9 iJLogi"n*usly bimdened' 6nsemble of eDs toformation of islands but also during 

-the {qtfu .l *..[io"trr" 
"pticil 

wavelength domain ior writi-ng and

P,:l*l H9-q:f:?ryllq,t:fr wtfgft R'.: gf 
'"uoine 

tr'" qo' u'*y. rhe-crevices courd ttren biread
sraln also changes radcally me shaPe oI the QDs wtule using i phot&urrent bleaching technique (? .
it is being capped (See Figure 1). In-tt-is iresentation, we disciss a Afferdnt approach

I I I r for a QDs memory deviee in which the information is
I I | | stored optically in a QD pair. The electron and hole

"i,i,i,,i 
-,**"ffi ffi f ffii#,"J*f ilffi;*,.1'hBi o? ilt'*h!-,:.*:;Is+;:::;.;;1 #ffil6,T,lpxil.l3p"r.ii transfer through

Fig. l:Schematic of the formation of a quantum dot by The chargd sepamtion id aetec6a 
'ty 

looking at the
epitaxial deposition_ of a coherently strai_ned layer .A) Photolum'inesrince (PL) frorn an eirsemble 

-of InAs
Coherendy strained layer. _B). Island formation. C) QD. and their associated SIQDs. As seen in Fig. 3,
Partial coverage of fte island with partial dissolution of tie SIeDs luminescence at 

-700nm is shiftii'g to
ijland- through .ttil* qtiu_"1 diffusion _(anow$. D) lower riavelength with increasing pump power. -The

Completely covercd island with an interdiffused shell reasons for tlis shift are associatbd wiifu the size

rhis proccss has been described and recendy used to *Si:,ijf* ,'Jr$ :La"d*T3#; 3ffii:1. " "
tune the electronic states of aquantum dot (1). We witl-oreien:t pI- data from an 

-iOeniicat 
structgre

Size uniformity has been much more difficult to which hai been included into a MSFET device. The
achieve and to measure but theo.ry. and experiments proposed electon-hole sepamtion into adjacent QDs
slggest that sizexniformity could be improved through bairs is consistent with th; PL ou@ut of -this 

dev-ice
deposition of ordered QDs lattices. irnder bias. We will oresent additional dara based on



photocapacitance measurements which support the
electron hole pair separation.
We will present also temperature dependent PL data
that show the e-h parr localtzation at temperatures up to
100K.
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Fig. 2: Band diagram schematic showing the charge
separation in a QD and its associated stress induced
QD. The electron and hole generated by pumping

selectively (hv,) the stress induced QDs a^re

redistributed as shown . The read cycle requires a
voltage pulse that will transfer the holes from the SIQD

to the corresponding QD. The photon generated (hvr)
is then detected.

Another type of QDs based device which appears
promising is the quantum dot infrared photodetector
(S).These devices are very similar in their principle to
the quantum well infrared photodetector (QWIP).
However the QDIP should display an improved signal
to noise ratio over the QWIP because of the reduced
carrier interactions with phonons in the QDs.
We will present our results on a QDIP device (9)
which show polarization dependent photoconductivity
with a good signal to noise ratio. Several
photoconductivity peaks with polarization dependent
amplitude are observed in the 5-12 microns range.
The transitions responsible are attributed to in plane
and normal excitation modes of the electrons confined
in the QDs. We are proposing and discussing an
upconversion infrared device based on coupled QDs
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Fig. 3: Photoluminescence spectra of an ensemble of
SIQDs as a function of optical pumping power. The
broad line associated with the SIQDs is seen at low
pump power at = 700nm.
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