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3. Cuong do quang phat quang

T tin hiéu PL = c6 thé phan tich dwoc tinh chat mat phan cach trong
cac chat ban dan.

3.1 Sv phu thudc cua thé ap vao — dién thé bé mat
3.2 Su phu thudc khéng gian — sy dong nhat mat phan cach

3.3 Su phu thudc thoi gian — tdc do tai hop



3.1 Su phu thubc cua thé ap vao — dién thé bé mat

Mat ngoai clia bét ky loai ban dan nao ciing déu ton tai cac khuyét tat = tao
ra cac mirc nang lvong mat ngoai ( cac trang thai bé mat )

Cac trang thai mat ngoai nay sé lam cho truong thé nang tuan hoan clia mang
tinh thé bi vi pham

Céc trang thai bé mat sé co thé bat thém dién ti hay bi mat bt dién ti¢ =>1am
udn cong vung dan va vung hoéa tri & khu vuc gan bé mat vat liéu = xuat
hién vung dién tich khong gian gan bé mat vat liéu.



Vung nang luvong bi udn cong trng voi dién thé bé mat Vs
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Figure 13 (a) When electrons accumulate in surface levels
(denoted E.), the conduction and valence bands bend upward
near the surface. (b)) Accumulation of holes bends the bands
downward. The magnitude of the effect is characterized by the

surface potential V..
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Bé mat sach - mat do trang thai bé mat thap : cwong dd PL cao

Mat dé trang thai bé mat 1én : cwong doé PL gidm do c6 vung dién tich
khéng gian 16n két hop voi suw tai hop bé mat .

- Do cuwdng do PL cé thé xac dinh dwoc sy thay doi trang thai bé mat
clia vat liéu
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Thé bé mat ( lién quan dén do réng vung dién tich khdng gian ) thay
doi khi c6 su kich thich ( chiéu sang ) lam thay do6i cuong dd PL

- Su gidm cuong do PL chirng t6 c6 sy tang mat do trang thai bé mat



3.2 Su phu thudc khéng gian — si déng nhat mat phan cach

Po PL bang cach quét kich thich quang 1én bé mat mau, sau do thu tin

hiéu quang ¢ thang pum.

AV =
e
—y ) o e
R A
o e i s —

= S

(B)

Figure 15: PL images of InP
treated with NH,OH : (a) as
treated; (b) annedled at 350°C ;
(c) annealed at 450°C . PL
intensity scalein (b) and (c) is
10 times smaller than in (a)



Sw phu thudc khong gian clia phd PL cho ta danh gia dwoc sy dong
nhat vé thanh phan cta hgp kim

So sanh s phat trién cla InP/Si vi InP/InP
- Su léch mang cua InP/Si lam giam tin hiéu PL
- Ung suat lam ma rong peak PL cla InP/Si



3.3 Suv phu thudc thoi gian — toc doé tai hop

« Khi mau duoc kich thich bang mot xung laser ngan, nong do
hat tai phu thudc manh vao thoi gian . Vi xung laser ¢6 thé nho
hon thoi gian tai hop trung binh—> hat tai dugc sinh ra hau nhu
la tic thoi

 Phép do do phan giai PL dugc str dung dé xdc dinh thoi gian
song cua hat tai va dé€ nhan biét cic co ché tai hop khac nhau
cua vat liéu.

« Thoi gian song cua hat tai thu duogc bang cach theo doi nhiing
tin hi€u PL sau khi kich thich xung.



C6 ba co ch€ chung cho su tdi hop trong chat ban dan : Su chuyén SHR
qua trang thai trung gian, SU biic xa va tan xa Auger. Thoi gian song cua
hat tai khong can bang:

1.2, 8o
t d N

Khi mic kich thich dugc tang 1én, bo qua tan xa Auger

Gia sir nong do hat tai riéng nho = & mic kich thich thap, bic xa ty 1& v6i
n la yéu

T = — —> khong phu thudc cuong do kich thich, chi phu thubc vao
2S5 bé day Iép phén cach
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Figure 18 Recombination rate vs. the reciprocal of the active
layer thickness in Zn-doped AlGalnP/GalnP double het-
erostructures. Symbols representing different doping levels are
specified in the plot.“®



3.4 Su phu thudc nhiét do
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Figure 19 Arrhenius plots of the temperature-dependent PL
intensity from ZnSe/CdSe
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Figure 19 Arrhenius plots of the temperature-dependent PL
intensity from ZnSe/CdSe



