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PolovodicCe pre optoelektroniku

— binarne |l1-V

— ternarne, llI-1lI-V, 1lI-V-V




Odrezany a vylesSteny Si substrat

Tahanie ingotov z taveniny Si pri 1400°C
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Hotovy ingot monokrystalu Si
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Krystalicka mriezka polovodiCov
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Energeticky pasmovy diagram polovodicov
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Opticky prechod (priamy a nepriamy)
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Ako sa robi LED? - struktura a Cip

p-GaAs (30 nm)

Cip (0,5 x 0,5 mm)

p-Alp 45Ga, 55AS
(550 nm)

Al, ,Ga, gAs (200 nm) Substratova doska
(wafer), 2-10 inch

n-Aly 45Gag 55As (=]

(1300 nm) Vodivostné pasmo

0 Valen€né pasmo




Ako dosiahnut rézne vinové dizky emisie?

Q Vodivostné pasmo

Vodivostné pasmo

A~870 nm A~ 560 nm

Valen¢né pasmo © Valen¢né pasmo

GaAs GaP

VInové diZky (farby) polovodiovych laserov:
UV, blue (405), green (550), red (635, 650), IR (780, 920, 1310, 1550)



Elektroluminiscenc¢na didda - LED
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[11-V a lI-VI prvky pre optoelektroniku

polovica 90.-tych rokov ,blue laser*
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Spontanna stimulovana emisia (inverzia)
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Injekcia do aktivhej oblasti
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VInovod - ohraniCenie rezonatora, prieCne mody

p-pasivacna
wrstva

p-chranicujica
WIstva

aktivna oblast

n-ohranicujica

WG TVE

n- substrat -

I
E\__.l’

optické odrazowe
plochy rezonatora

E A
/\ /\& vy&Sieho radu
//_\ 1,.vy&ieho radu
\//
/\ zakladny mod
nA y

SR =
T
= "y
dj2 ,
HEy(xj dx
o=
J“Ey(szdx



Straty a zisk v rezonatore
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Laserova didoda = LED + rezonator

Au - prepoj

Horny kontakt

Aktivna oblast’;
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Dolny kontak

1 mm
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Closeup of Typical Laser Diode



Modifikacie laserov (1) - pasikovy

— SiO, - 100nm
p-GaAs
p-ALG,_ As
aktivna oblas?
n-Al,Ga,_ As

n-GaAs

AuBe/Ti/Au



Modifikacie laserov (2) - hrebenovy

SiO, - 100nm

p-Al,Ga, As

aktivna oblast

n-Al.Ga,_ As

n-GaAs

AuBe/Ti/Au



Modifikacie laserov (3) — indexom vedeny

sio,
_p-ALGa, As
n-Al,.Ga,_ As

aktivna oblas?

n-Al,.Ga,_ As

n-GaAs

I
AuBe/TilAu



DBR laser

400nm AlGaAs:p cladding

1 pm AlGaAs:n cladding

Substrate GaAs:n




Modifikacie laserov (4) — VCSEL

Top Mirror .

: Oxide Layers
(99.0% Reflective) =

Laser Cavity —_—

(Length =4 11)

Gain Region
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DFB laser




Lasery s fotonickou strukturou

SEM pictures of a QACLs including photonic
bandgaps for improved mode confinement



