HOEREF R v NOXZEHNMEE ERBEXEUADETREM

Optical Properties of Quantum Dots and Their Application to High-Density Memory
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The unique properties of semiconductor quantum dots makes them attractive for a number of devices such as low-threshold

diode lasers, low-power electronics, and high-density optical memory.

Recent progress in the fabrication of quantum dots

using self-organizing growth techniques has brought the realization of these devices a step nearer.

We present here an overview of the optical properties of quantum dots and their fabrication by self-organizing growth
modes, concentrating on dot structures which have been remotely doped so as to be filled with electrons.  The resistance of an
electron gas coupled to a layer of quantum dots shows an optically switchable bistability which could be the basis of an optical

memory.

We show that the quantum dots act as optically controlled scattering centers for the electron gas.
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Electron microscopic images of quantum dots
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Schematic structure of quantum dot transistor for optical memory
effect
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Optical memory effect in resistance

LLED X 5 RN, /o Fy b ERTHF
EDRIT, KRN X 2EHOFHEFHIRI > TV B0
EEZLNE, 2D, LRBRHOAETOX Y ) T
FEDUERE» TR SN T2, T4bb, XESN

31




FaEfLIEEET- Ry bicdEE D, diES LT R Al T
EHREA LTy PO T HERINTSE S, 7, Tl
R TFIEF R OE T D b T 2 2 B A sl S ot

B, Ny baohafFARERIc k> TP T 5 &
TRICIEEF X ANVOE T HIUEIRE (N TAZ D
L7z, @52, chedBlRERAMICELL, TT
ANy Mg &, “RGE S F X RVEOR
o MEEOE T AR S5, H5(a) TR, ARILET
F X FNVOUHTIFP SR E LB E L TEREL T 5, Wil
BIoBick-Tidlesh o, ETBMEERKC, &
AAEHTF R & v, KBEZ1TI &, Fv bORER LMD
L, ZRCETEEFOETRIEZRL ST, T2 EE
FTREES AT 2, BOBRTHIT 2 &, Braikit
TETOMIEH T D ZEITHIBL T3,

A%, v bR UAD B ROOPENEOLEE, ¥
)T REF2LIELICEZTADZ EDHHEICL ) Kl
WEO R 218D, 272, WEZRINT L EICE-T
TRED F oy MO EAARLHI LAY TE 2059 2l
AT TETH D,

7 'ﬁ-”f
| ﬁ : ik (S IS
" \ SURSH L. o T
BIEELE  —RZ&ET AGTHOHDIZ L)
Fyblckad  (EEEOE B A A0
TR T28
(a) FRESTHT (b) JER&HE

E5, BEFRYREATYDNROEBEEE oMM, s
WLZF Y PG ET o v (Bt » TET 2 HELE L 5,
FBETIZ LY, Foy PNOTUERDM L, ETAT A A— Kzl
5.

Schematic operation mechanism of quantum dot optical memory
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