TAP CHi PHAT TRIEN KHCN, TAP 7, 80 485/2004

TINH TOAN PO DAY TOI UU CHO CAC LGP MANG DA LEP PIEN
MOI CHONG PHAN XA TRONG VUNG HONG NGOAI
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TOM TAT: Khi dé cdp dén vigc nghién citu cdc loai mang quang da I6p, chiing ta phdi ké dén
hai céng vigc quan trong song song khéng thé thi€u la vigc thiét k& va sdn xudt mang. Mgt
bdn thiét k& tot sé gép phdn trg gip ddc liwc cho viéc ché tao thanh céng mot mang méng vdi
nhitng yéu cdu da duoc dinh trudc. Do v@y trong phdn nghién citu nay, chiing téi da viét
chuong trinh tinh todn moé phéng béng ngén ngit matlab . Cu thé la chiing t6i md phdng mang
dién mdi da 10p chéng phdn xa trong ving hong ngoai. Chitong trinh sé tinh todn dugc cdc
théng s6 t6i wu vé cdc dé day cdc I6p mang va s6 16p mang déi voi cdc vt ligu tao mang
khdc nhau twong 1ing vdi cdc gid tri phdn xa mong mudn. Chiing téi dung phuong phdp N-
Squared Scan va phuong phdp ma trdn dé tién hanh mé phdng .

Gidi Thiéu:

Mang dién méi da 16p chong phdn xa trong viing hdng ngoai hién nay dang dugc sy
quan tAm ctia rdt nhiéu nha khoa hoc vi kha ning ung dung rdng rii ciia n6 trong khoa hoc
ky thuat cling nhu trong cudc song hang ngay . Pidc biét, cdc mang chdng phdn xa ving
hdng ngoai diing cho cdc thi€t bi quang hoc trén khong gian .

Song song vdi viéc ché& tao mang thi viéc nghién ctu thi€t k€ mang ciing rit quan
trong . Do viy trong phan nghién cifu mang , ching t6i dd ding chuong trinh md phéng mang
da 16p khi phdn xa bing ngdn ngit Matlab ding d€ xdc dinh dic tinh phdn xa clia mang Gng
v8i cdc bude séng khdc nhau trong viing héng ngoai . Chudng trinh ciing lya chon cdc vit
liéu thich hgp dé ch& tao mang uUng véi cdc cdc gid tri phdn xa mong mudn , dong thoi
chuong trinh ciing tinh todn d6 day t6i wu cho cdc 16p mang. Viéc tinh todn mo6 phdng dugc
st dung phuong phap N-square scan k&t hgp v6i phuong phdp ma trdn. Viéc md phdng da
- ti€t kiém rat nhiéu thdi gian va cong sifc trong viéc nghién cifu ché tao mang.

Ly Thuyét:
Phuong phap N-square scan dudc dua trén nguyén tic sau:

1. Gid st mang da 16p c6 N 16p, ban diu ta thay d6i do day 16p thit 1 ( hodc c6 thé thay
ddi d6 day 16p thit i bat k¥ , khong nhat thi€t bit budc 12 16p thit nhi't), trong khi ta
gilt nguyén dd day cda cdc 16p con lai va xem nhu 13 hidng s6. T d6, ta diung
phuong phdp ma trdn tinh todn d§ phdn xa theo cdc budc séng khac nhau trong ving
hdng ngoai vdi loat do day cia N I6p nay va chon lya dugc gid tri d6 day 16p thit 1
(8t nha't Wng v6i gid tri nhé nhét tit ham gid tri. & day ta si dung ham t5i thi€u binh
phuong lam ham gia tri.

2. Lip lai cdch 1am trén véi cdc 16p thit 2, thif 3, ..., N. Mbi 14n thay ddi thi ta lai chon
lua dugc gid tri dd day 16t nhat cho mot loat cdc 16p mang trong mang da 16p.
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3. Sau khi thay d8i mot loat cdc do day & céc 16p, ta c6 dudc gid tri muc tiéu (gid tri
mong mudn dau tién) .

4. Ta lap lai toan by qud trinh trén (lam lai tir budc thi 1) nhung 14n nay 16p thay déi
ddu tién 12 16p thit 2, quay lai k€t thic & 16p thit 1. Cudi ciing 16p tht N bi thay d8i
gia tri d6 day roi quay lai 1p thi 1, thd 2, ..N-1.

5. Do vdy néu c6 q gid tri do day thay ddi khdc nhau ciia 1 16p thi ti¥ phuong phap N-
Square Scan 4p dung cho N 1dp, ta s& c6 qN® 14n phai tinh d6 phin xa @ng v6i mai

budc s6ng nhat dinh.
Ham gid tri :

Pé t8i wu hod viéc tinh to4n gid trj phan xa cla mang méng da 168p, ta dua vio ham
gid tri d€ cuc ti€u hod gid tri clia ham. Phuong phdp t8i thi€u binh phuong dudc trinh bay
nhu sau :

F(x) = |:*1—2 [Rﬂ(lk )-R(x, Ay )]zjt

n
k=1

Trong dé:

X: vectd bi€n thi€t k€ thay déi theo do day,

Ro(Ay) : Gid tri phdn xa mong mudn tai budc séng Ay .
R(Ay) : Gia tri phdn xa tinh todn tai budc séng Ay .

n : S8 di€m thay ddi theo budc séng .
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3.3/ So db lap trinh :

> BEGIN >

Chon chit tao mang.
Nhép budc séng trén va bude séng

Bu'dc song nhép vio ngodi viing S
gidi hgn cia chit vita chon
7 \
l_ Nhip lzi bude séng trén hofic bude dudi Tinh chiét suét cia chit vira chon

<

I

Nhip s8 1dp, R Target (R muén dat dugc) -
Chon chiét sudt cao hoiic thdp cho I6p ddu tién

Tinh todn sd khdi d§ diy ciia cdc lop (tinh R(thick, 2 ) — t8i thifu him
gid trj F(x) — d) day clacdclép)

Tit két qui tinh duge & dp day so khdi — tinh dugc gid trj do day cusi
cling cda céc 1dp (tinh R(thick, 2 ) — t8i thidu ham gié trf F(x) — do diy
cudi cling ciia edclép)

/ Xuit két qud cudi ciing / ‘

L4y két qud d¢ d2y cu6i cing cila c4c 16p dé vé dd thi d6 phin xa R(A)
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Thye nghiém - K&t qua va ban luén:

Trong chuong trinh m6 phdng nay, ching t6i sit dung 12 chit dién mdi c6 dic tinh
truyén sudt ot trong viing hdng ngoai va c6 d6 bén kha cao ddi véi sy tic dong clia moi
trudng , dic biét 12 ddi v6i cdc moi trudng trén khong gian . Cdc chit d6 1a: PbTe, Ge,
CdTe, ZnSe, ZnS, T3205, YbF;;, SiOz, Mng, Can, Ban [41 -

Sau khi chay chuong trinh ching ta thu dugc mot s6 cdc két qué sau day:
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Hinh 1: Mang 7 lop SiO2/Ge/SiOy/Ge/ SiOy/Ge/ SiO; . Tao trén dé thuy tinh thach anh cé
chiét sudt ns=1.52. Ving budc séng tit 2000-10000 nm véi dé day t6i wu cho méi lép la: 234-
4-2-38-2-224-664 (nm).

Mang da 16p Ge/SiO, 7 16p c¢6 d6 phédn xa trong ving budc séng tit 2000-10000 nm 1a
khé thdp, dang phd thich hop v6i muc tiéu dé ra. Tuy nhién sy chénh l&ch vé dd day giirta
céc 16p con kha 16n, diéu nay c6 thé giy ra khé khiin cho céng viéc ché& tao mang.

SUPHAN XA CUA MANG DA LOP
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Hinh 2: (h4) Mang 5 16p YF3/Ge/ YF3/Ge/ YF; . Tao trén dé thuy tinh thach anh c6 chiét sudt
ns=1.52. Ving budc séng 2000-14000 nm véi d¢ day t6i uu cho ting 16p la: 398-2-58-70-4-
350 nm.

D6 phin xa dat dudc clia mang khd thdp, d6 phdn xa trung binh vao khodng 0.5% .

Trang 36



TAP CHi PRAT TRIEN KHCN, TAP 7, 80 485/2004

% SUPHAN XA CUA MANG DA LOP
5 : : — - ;
I B e e o e g e e P EP e P ST S (P e S ST SRLTIP N - AT
4
o
@
*x
c
2
% A%
3
2.5 H I ; i i i i
3000 3500 4000 4500 5000 5500 6000 6500

Buoc song Lamda (nm)

7000

Hinh 3: Mang 5 l6p BaF»/ZnSe/ BaFy/ZnSe/ BaF; . Tao trén dé thuy tinh thach anh c6 chiét
sudt ns=1.52. Vang budc song tix 3000-7000 nm. PB§ day t6i wu cho tieng ldp mang la : 624-10-

50-46-10 nm.

Do phédn xa clia mang khd thap , c¢d khodng 0.4% , va d6 day clia titng 16p mang (ngoai trir
16p ddu tién) khong chénh 1éch nhau nhi€u, di€u nay tao thuan 1di cho chiing ta khi ché€ tao

mang.
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Hinh 4: Mang 10 l6p SiO»/Ta;05s/ Si0y/Ta,0s/ Si0Ox/Ta,0s/ SiOx/Ta,05/ Si0x/Ta,0s/. Tao trén
dé thuy tinh thach anh c6 chiét sudt ns=1.52. Ving budc séng tix 1000-10000 nm. P day t6i

wu cho ting I6p mang la: 304-34-8-212-18-8-16-8-806-970.

P06 phdn xa cia mang kha 8n dinh trong viing budc séng tit 2000-10000 nm.

K&t Luan: . .
Chuong trinh m6 phdng 1a m6t cdng cu dic luc gilp ta thi€t k€ mang da 18p vdi cic

dic tinh quang hoc mong mudn . St dung chuong trinh nay, ta c6 thé ti€t kiém rit nhiéu thdi
gian trong viéc nghién citu mang , ta c6 thé chon lwa céc chat dién mdi thich hdp, cling nhu
biét duge d6 day t6i wu nhat cho tirng 16p mang . Do viy ta ¢é thé du dodn dudc két qua
trude khi ti€n ché tao mang.
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CACULATING THE OPTIMAL THICKNESS FOR THE
ANTIREFLECTION DIELECTRIC MULTILAYER THIN FILMS IN
INFRARED REGION BY N-SQUARE SCAN METHOD

Le Vlj Tuan Hung, Nguyen Van Den

ABSTRACT: The anti- reflection dielectric multi-layer thin films in infra-red region
are interested by scientists because of their applications in technology and science as well as
in daily life. Especially, nowadays The anti- reflection dielectric multi-layer thin films in
infra-red region are also being studied to use for spaceflight optical equipment.

In studying thin films, to design them is the first step and very important and necessary.
So in our studying, we use matlab language to simulate the anti- reflection dielectric multi-
layer thin films in infra-red region with low reflection desire. The program also use to calculate
the optimal thickness of layers thin film and chose the suitable materials for multilayer thin
film.

We use N-Square Scan method and matrix method to simulate mutilayer thin film. We
can save a lot of time in studying thin film through this program.
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