VW WL I Y VIO

NHO'NG UU BIEM CUA LINH KIEN QUANG DIEN TU BAN DAN CAI TIEN SO
VGO1 NHUNG LINH KIEN TRUYEN THONG

1. Led valaser diode

Led va laser diode truyén théng déu cd cdu tao co ban gbm mét ban dan loai n
ghép véi mot ban dan loai p. Sv khac nhau gitta ching ndm & ¢ &ch phét photon. O led,
photon phét ramot cach tw phat, ngau nhién, khong cé s tac dong ctia mot photon khac
bén ngoai. Con & laser, do c6 thém h6c cong hwdng, lam xuat hién trong moi trwdng cac
photon bén ngoai, chung kich thich hat tai 1én mirc siéu bén, vata hop dong thdi nén
photon phét ra cé tinh két hop cao vé khong gian vathoi gian, do d6 c6 cwdng do 16n.

Cau trdc cai tién cla led va laser ndi chung déu tap trung vao viéc tang mat do
photon phét ra (tirc la lam tang cwong dd blc xa) va lam giam nang lugng kich thich
(ttrc la chi can mot dién trwdng ngoai phan cuwc thuan nhé dacd s phun dong hat tai qua
l6p ti€p x0c), nho d6, nang cao hiéu suat hoat dong cuia led v a laser. D€ dat dwoc hai
diéu nay, nguoi ta s dung chuyén tiép di thé trong ché tao | ed valaser. Gitra 2 16p ban
dan p va n, nguoi ta ghép thém vao mdt I6p trung gian mong goi la ving hoat tinh.
Ving hoat tinh thuong c6 do rong ving cdm nhd hon ving ban dan n va ban dan p hai
bén nén ndé dong vai tro nhu mot “giéng lwong tl”, 1am cho cac hat tai khi phun qua 16p
ti€p xtc bi do vao giéng nay, lam cho mat do hat tai trong giéng rat cao, khi tai hop phat
ra photon v&i mat do Ién. Biéu nay ciing lam cho nang lvgng kich thich giam (Cac ban
xem hinh 5.19 phan 6 Hé théng truyén tai thong tin quang trong Giao trinh Quang dién
tlr ban dan 2 cia thay). No6i thém 18, do viing hoat tinh c6 d rong ving cdm nhd nén
photon phét rakhdng bi hap thu bdi ving ban dan p vaban dan n 2 bén.

Photon phét ra cé thé di theo moi huéng. DOi véi laser, dé tap trung cac p hoton
phat ra theo 1 hudng nhét dinh nham ting cudng do anh sang phat ra, ngudi ta cai tién
cdu tric cta hdc cong hwong bang 2 ky thuat ché tao: héc dan do doi (Gain guided
cavity) vahdc dan chiét suét (Index guided cavity)

Nguoi ta co thé nang cao kha ning hoat dong cla led va laser hon nita bang cach
lam cho chdng phat ra anh sang c6 bw 6c song nhu mong muén, tirc la chi cé nhirng
photon ¢c6 nang lwvong nhét dinh nhi mong muén thi méi dwgc phat ra ngoai voi mat do
|&n, con nhitng photon ¢6 nang lwgng khac thi S8 bi triét tiéu trong moi trwong hoac phat
rangoai v&i mat do nhd. Bé dat dwoc diéu nay, ngudi ta ghép thém Iép cau tric tuan
hoan vao 3 16p cdu tric & trén (p — vung hoat tinh — n). Cau tric tuan hoan twong tng
véi mot budc séng A nhét dinh, birc xa nao phat ra c6 budc song bang véi A thi méi
duoc phat ra ngoai.



Viéc st dung céu tric tuan hoan dan dén sw xudt hién 2 loai cu tric led/laser:
led/laser phét xa canh (hwéng phat song song voi d€) va led/laser phat xa mat (hwéng
phét vubng goc voi dé). Moi cdu tric déu c6 wu diém va han ché riéng, tly vao yéu cau
st dung ma nguoi ta dung loai cau trdc nao. Han ché cla led/laser phat xa canh: kho san
sinh anh sang laser c6 méat dd photon cao do su phan tan photon theo canh cta cau tric.
Han ché clia led/laser phat xa mat: I¢p cdu tric tuan hoan gy can tré sw phun dong hat
tai, lam gidm mat d6 photon phat ra, dong thoi | am néng cau tric.

2. Detector quang (Phan nay clia ban Tril)

Cai tién cuia detector nang cao la téc do xt ly sé nhanh hon detector pn, vi n6
thém vao |6p i dé tang hé sd hdp thu, dong thoi tinh toan dén chiéu d ai 16p i dé thoi gian
cam bién gidm, tang toc do x ly. Qua 2 y do, dé tang hiéu qua cla detector: cho tin
hiéu r6 hon (ty sb gilta cwong dd anh sang phat ra va cwong do tin hiéu vao), téc do xur
ly nhanh hon.

3. Vai cau hoi vé led

a) Nguoi ta ghép ban dan loai p vaban dan loai n lai dé lam gi?

DE tao ra diode, la mot linh kién cho dong di qua hay khoéng cho dong di qua
Tin hiéu gom 2 trang thai 0 hoagc 1~ Hé nhi phan L at€ bao cta moi linh kién ban
dan

b) Tai sao ngudi ta thuong ché tao 16p n day, 16p p méng?

+ L&p n day twong (ng voi mat dd e cao  tang dong phune  tang cong suat
bom/phun  tang cwong do phéat quang.

+ Photon phét ra c6 nang lwvong bang do rong ving cdm nén mot phan bi cac e
bén n va 6 tréng bén p hap thu. Thuong ngwdi ta chi mudn anh sang phat ra theo mot
huéng, 1a huéng phét ra tlr 16p p, nén nguwoi ta lam [6p n day dé hdp thu hét photon,
khong cho anh sang 16 ravalép p méng dé han ché bi hap thu. S di nguoi ta lai chon
mat p 1a mat phat photon vi bén 16p p, e chi dong rét vao 16 tréng, con bén 16p n, 16
tréng chd dong rét vao e. Do linh dong clia e > dd linh dong cla 16 tréng n én téc do phat
quang (hay cwong dd phat quang) bén mat p 16n hon.

c) Néu téc dung cua led

Co 2 tac dung:

+ Hién thi

+ Dung trong cép opto

d) Led di thé pp'n hay pin ¢ thuan lgi gi so vai led pn truyén théng?

C6 2 thuéan loi:

+ Tich tu nhiéu /16 tréng trong giéng lvong t¢  ting hiéu suét, cuong do phat
quang

+ Khong co si tv hap thu  birc xa phat ra toan bo.



