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Nguyén tac hoat dong clia Laser Diode
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H2: Dong phun cla hat tai da s6
duwdi tac dung dién trweong phan cuc
thuan
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3: Tai hop gitra 16 tréng va electron
phat ra photon

Mat dé photon 111t = Hb6c cdng hudng
va dinh hwéng (resonant cavity)

H5: Sw phan xa nhiéu lan ctia photon
trong héc cdng hudng
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H4: Su khac nhau gilra birc xa tw
phat (LED) (a) va burc xa kich
thich (Laser Diode) (b)
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H6: CAau trdc ciia mot laser diode stir
dung héc cdng hudng Fabry-Perot
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H7: Gian doé vung nang lvong

clla mot laser diode chuyén
ti€p di thé (heterojunction)
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H8: Cac mode cdng hudng lan truyén bén
trong hoc Fabry-Perot

CO 1 bwoC song nhat din
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A: budc song anh sang trong

Cac mode trong héc co budéc
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Cai tién Laser Diode e o oE s

B&ng théng diéu bién Cau try. ...
cao (High Modulation Héc cg, € dign y;
Bandwidth) 79 huong
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g Fabry-Perot
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1.42 .46 1so0 hang luong photon lan can peak phd (H10)

Photon Energy (eV)
H10: Buong cong do dbi (gain) theo nang
lweng photon kich thich tai cac mat do hat
tai dwoc phun khac nhau déi véi GaAs tai 300K
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H11: Sw thay d6i clia cudng do
laser phat ra theo cwong dé dong
phun hat tai tai d; nho (duong
bén trai) va d; Ion (dwdng bén phai)
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d
d;I&n = Xuét hién thém cac mode
c6 tan sb I&én dao dong trong héc =
Méat d6 photon phat ra ngoai hoc |
=> Thay doi lién hé cwdng do dong
phun va cwong do laser phat ra =
Xuét hién cac diém uodn (kink) =
Gay nhiéu trong truyén thong tin

Héc dan chiét suét
(Index guided
cavities)

Hoc dan do doi
(Gain guided
cavities)



Hbc dan do doéi (Gain guided cavities)
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H12: Laser cau truc da I&p (The stripe |
geometry laser) va suw phan bdé mat dé |

dong va ndéng dd hat tai theo toa do (y,z)

Phu trén bé mat ban dan p mét Iop SiO, mong va mot Iep kim loali
moéng. Khac mét khe hep bé rong 5 - 10um trén I16p SiO, (goi la stripe).
Nh& dé, dong phun hat tai bi giam trong mét khdng gian rat hep.
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Anh sang laser
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H13: Laser cau trlc di thé chon (Buried

heterostructure laser)
L&p kim loali
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dung hoc < é> Chi dung guong phang dé tao trang thai

Fabry-Perot :  sOng dirng = khong c6 suv wu tién cho

:  nhirng mode dac biét.
: 4 Chi c6 mot vai mode tham gia vao viéc
phat laser

Co suv lva chon mode dwa vao su lan truyén ctia cac song
trong cau truc tuan hoan (A A

soéng lan truyén cau trdc tuan hoan)



Excited region

p-GaAs

*— SiO,film

g «(-—— n-GaAs substrate
e — <«— Au-Ge-Ni1 contact
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Optical Wave Field

H14: Laser phan bd hoi tiép c6 mbét mat phan cach
c6 cau trac tuan hoan. Séng quang hoc bi giam do
mat phan cach cau tric tuan hoan.
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(b) Distance —» z ——

(c) Wavelength

H15: (a) Su dao dong cua laser trong cau truc tuan hoan phan bo hoi

ti€p c6 mot mat phan cach c6 cau trdc tuan hoan; (b) Bién doé truong

cla song lan truyén sang trai F_ va séng lan truyén sang phai F, theo
khoang cach z; (c) Cwdng do laser phat twong trng voi buéc séng
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Han ché:
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¥ Kho san sinh anh sang laser c6 cuong do 1on
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Laser
phat GaAs/AlAs DBR
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. tal :  n-contact
-4 Lam nong cau

trdc = Giam hiéu

suat laser

n-GaAs Substrate

Trong thuc té, tuy vao yéu cau va muc dich str dung,
dung laser phat xa canh hay laser phat xa mat.



