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TOM TAT: Mang c6 cau triic nghiéng (GLAD) dang duoc cac nha khoa hoc rat quan
tam trong nhing nam gan day. Pac biét cac mang GLAD c6 cdu tric Zigzac c6 tinh chat
quang hoc gan giong nhur mang da lép, hon niza véi phurong phap ché tao mang GLAD ciing
kh& don gian nén chiing dang duwoc nghién cizu d@é thay thé mang da lép cho cac ing dung nhr
ca&c mang AR hay kinh loc...Trong bdo cdo nay, ching toi 4 sir dung thudt toan di truyen
Genetic d¢ mb phong va tinh toan cac théng s6 téi wu cho mang GLAD #ng dung dé tao mang
AR trong viing kha kién. Viéc viét chirong trinh md phong 1a cong viéc thiét yéu khong thé
thiéu va nd sé hé tro rdt nhiéu cho cdng viéc ché tgo mang sau nay.

Key words: cdu tric nghiéng (GLAD), thudt toan Genetic (Genetic algorithm),
mang chong phan xa (AR), lai tgo, dt bién.

I.GIOI THIEU

Trong nhitng nam gan dy, ky thuat ché tao mang mong da dat duoc rat nhiéu tién bo.
Nhiéu loai mang mong véi cac phuong phép ché tao vat |y ciing nhu hda hoc khac nhau da
dugc nghién ciru nham dép g cho cac tng dung khéc nhau trong khoa hoc k§ thuat ciing nhu
trong doi sdng. Tuy nhién hau hét cac phuong phép déu tao ra c&c loai mang cé ciu trdc binh
thuong (Cau trdc thang). Cang vai sy phét trién ngay cang cao caakhoa hoc k§ thuat, hién nay
mot ky thuat tao mang mai viraradoi vaduoc sy quan tam rat nhiéu caa cac nhakhoa hoc, d6
laky thuat tao mang co cau tric nghiéng (GLAD). Ky thuat nay c6 thé chii dong diéu khién
thay doi cau trdc ciamang va tao cac mang co do x6p vira phai (semi-porous). Mang duoc tao
khi goc toi ciia chum vat ligu lang dong tir bia (target) toi & cd6 mot goc nghiéng nhét dinh,
nhu trong hinh 1.

chiim hei ling dong

Hinh 1. Sy phét trién cau trdc nghiéng cua mang

Mai lién hé gitta goc téi a caa chim vat liéu ling dong véi géc nghiéng caa cac ciu tric
cot tinh thé b cd thé duoc dién ta qua cong thic thue nghiém [1]:
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Tur cong thirc (1) va (2) ¢ trén, tanhan thay ciu tric nghiéng caa mang phu thudc rat nhidu
vagoc toi a, din dén mat d6 mang ciing bi phu thudc rat nhiéu vao goc téi a. Nguoi ta nhan
thiy khi géc téi a cang 16n (cang xién), cang xuat hién nhiéu khoang tréng nam giira cac cau
tric cot va tao nén mang cd do xbp cao. Tir d6 dan dén chiét suat caa mang giam. Viéc tao
thanh céc khoang tréng c6 thé duoc minh hoa qua hinh 2.

V& mat ky thuat, dé tao cac chum hoi lang dong cua vat ligu c6 goc téi thay doi, thay vi
thay ddi huong téi caa chim vat liéu, nguoi ta cho dé quay thong qua mot bo phan diéu khlen
dé (hinh 3). Ngoai ra, chiing ta con c6 thé tao ramang c6 céc ciu triic nghiéng theo nhleu tang
(16p) lién tiép, mdi 16p cd nhirng d6 nghiéng khac nhau. Chang cé thé tao nén nhitng ciu tric
hinh xoén éc, hinh zigzag, hinh ciu thang (Staircase). ..
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Hinh 2. (&) Su hinh thanh khoang tréng gitta cac cot nghiéng
(b) Khoang tréng giita cc cot nghiéng thay d6i theo goc téi a tir két qua thuc nghiém Tait [2]

Qua cac CAu trac trén, mang co chiét suat thay doi lién tiép qua mdi 1op. Khi xét vé tinh
chat quang, viéc ndy twong ty nhu sy thay d6i chiét suat qua mdi |dp mang trong mang dalsp.
Do tinh chét trong ty ndy, ma mang cau tric nghiéng duoc ding dé thay thé mang da l6p
trong viéc ché tao cac loai mang quang hoc nhu mang chdng phan xa AR, kinh loc (filter)....
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Hinh 3. So db quay dé
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~ Hau hét céc vat ligu déu thich hgp cho ky thuat GLAD: nhu kim loai, oxyt kim loai, cac
chat florit, va cac chat ban déﬁn. Trong khudn kho bai bao nay, chung tdi chl trong vao 2 chat
dién mdi 14 TiO, va MgF, dé tinh todn md phong mang chong phan xa AR trong ving kha
kién.

2 THUC NGHIEM

Nhu d&trinh bay trong phan gidi thiéu, mang co cau tric nghiéng (dac biét lamang co ciu
tric zigzag) c6 nhiéu |&p nghiéng theo dang zigzag, da tao ra nhiéu lop cd chiét sut thay doi
xen k& nhau. Néu chiing ta &p dung tinh chat thay doi chiét suét lién tuc ndy dé ché tao mang
quang AR thi rét tién loi. Tuy vdy, ciing nhu déi véi mang da |op, viéc chon sb 16p toi wu 1a
bao nhiéu , ciing nhu chiét suat va do day cho ting 16p 1a mot cdng viéc rat kho giai quyét
trong thuc té, vi sb 10i giai cho t6 hop ndy larat 16n. Boi hoi phai ¢6 sy can thiép ciaky thuat
md phong dé tim ra duoc 1oi giai toi wu. Vi ly do trén, phan thuc nghiém trong bai béo nay
chiing t6i da tién hanh mé phong tinh todn cé&c thong sb ti uru cho mang c6 cau tric nghiéng:
nhu tinh d6 nghiéng caa tirng |op mang, do day tirng 16p nghiéng, chiét suat cua chiing ciing
nhu sb 16p tdi wu dé tao ra dugc cac loai mang chéng phan xa AR trong viing kha kién.

Viéc tinh todn md phong duoc ching ti &p dung thuat giai Genetic va viét bang chuong
trinh matlab. Hai chat dién méi duoc chlng toi sir dung trong chuong trinh mé phong nay 1a
TiO, va MgF,. Ap dung thuat toan di truyén dé giai bai toan mé phong mang chéng phan xa
AR nhu trong so db 1.

SO PO 1: SO PO KHOI CHUONG TRINH

Nhap dit ligu |» Khoi tao quin thé ban dau

Tinh ham giatri F

-H¢ DK khéng cho phép
DK con cho phép

Xuit Lai ghép, dot bién
két 1

quﬁ’ A 2 /o

Ve Quan the mai
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o
Chinhtinh  [* Loi giai téi wu

Dit liéu nhap vao ¢é mo phong chuong trinh 1a céc dir liéu thuc nghiém tir [2], trong d6 thé
hién méi lién hé gitra goc t6i cua chim ling dong véi chiét suat caa lép nghiéng. Tham sb
chiét sut lién hé vai do nghiéng cia ciu triic mang bang phuong phép xap xi binh phuong téi
thiéu véi duong cong chiét suat thiuc nghiém (hinh 4) vakét qua thu dugc tir chuong trinh xap
xi (ciing do chdng tdi viét bang ngdn ngit matlab) dwogc trinh bay trong hinh 6.
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Goc t6i (Deg)
Hinh 4. Mdi lién hé giita goc téi voi chiét suat ciamang TiO, vaMgF, [2]

Dé tao dé dang cho nguoi sir dung, ching t6i da viét chuong trinh giao dién nhu trong
hinh 5 nhu sau:
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Hinh 5.Giao dién chuong trinh md phong mang chéng phan xa dalép ciu triic nghiéng
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2.1.Nhap dir liéu
_ Saukhi khei dong chuong trinh, chuong trinh doi héi chiing ta nhap mot s6 thong so ban

dau:

Chon mét chit dién méi mudn ché tao ciu tric nghiéng: TiO, hoic MgF,. (NGt 1énh 1)

Chon chiét suat cao va chiét suat thap cho cac lop nghiéng....... (thanh trugt 2 va 3)

Viing budc séng hoat dong duoc chon nam trong vang kha kién.

Chon chiét suat cho I6p mang dau tién (tiy chon 4).

Nhap sd 16p mang (cira sb 5).

Nhap d6 phan xa mong muébn (ciasd 6).

Chon bé day |én nhat, nho nhét, don vi nm(6 nhap ligu 7).

Budc tién do day caalsp nghiéng, don vi nm (6 nhap liéu 8).

Sb cathé trong quan thé ban dau (6 nhap liéu 9).

S6 thé hé lai tao (6 nhap liéu 10).

An nat mé phong (ndt 12), chuong trinh s3 tinh todn va hién thi két qua sb trén cirasd 13

Két qua truc quan bang duong cong phan xa hién thi trén cira s 14.

Mot thuc don (15) duoc cai dit dé cd thé hiéu chinh cac chi tiét caa duong cong sao cho
truc quan va phan biét.

Dic bigt ndit chon gitr (16) dugc cai dit cho phép luu do thi cuanhiéu 1an m6 phong dé dé
dang so sanh, giai doan vatrich xuat vao bao céo.
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Hinh 6: Budng cong xap xi chiét suit theo d6 nghiéng sir dung da thirc gan ddng bac 3

Nric2= - 8,19. 10 ".a®+4,597. 10°.a*- 4,3.10%a + 1,995 (3

2.2.Tao nguén cho doi cha me (khéi tao quan thé ban dau)

Khoi dau tatao ba ma tran ban dau ngau nhién twong tng véi 3 cathé ban dau. Sau do, ta
tinh ham muc tiéu F caa céc cathé ndy. Trong d6, ta chon ra cathé ang voi giatri F 16n nhat
(nghiala cathé kém thich nghi nhat) va thay thé n6 boi mot matran ngau nhién (ca thé) khac.
Roi lap lai viéc loai bo cathé kém thich nghi nhat va phét sinh mot cathé mai.
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2.3.Tinh giatri ham muctiéu F

Ham muc tiéu F ¢ day, chiing téi dung phuong phép t6i thiéu binh phuong. B6i voi mang
chéng phan xa:
1

/1 on \E

FO = &-a (R )- R )G ()
€en = u

Trong do:

x: vector bién thiét ké thay doi theo d6 day; Ro(l ): gia tri phan xa mong mubdn tai budc
s6ng | ; R(I): gia tri phan xa tinh todn duoc tai | 4; n: s6 diém thay doi budc séng. Gid tri
phan xa R dugc tinh toan theo ly thuyét matran d& duogc chirng minh trong cac béo céo trudce
déy.

2.4.Lai ghép va ddt bién

2.4.1.Lai ghép

Trong chuong trinh chiing tdi sir dung quy tic lai ghép don diém. Tir 2 cAthé tot nhat da
dugc chon tir doi cha me, tatien hanh qua trinh lai ghép chiing véi nhau theo tang 16p tuong
ng nhu mo ta trong vi du duci ddy. Sau moi lan lai ghép talai duoc 4 cathé moi tng véi 4
giatri Fmei. Trong 6 giatri F (2 F cuacathe doi chame va4 F ciadoi con) tatim 2 giatri F
nho nhat ung voi 2 cathé tét nhat [am cathé chame tiép theo dé lai ghép (sinh san) tiép.

Gia sir tadugc 2 cathé tét nhat véi gen nhu sau:

o |o [1 [0 |o |o |1 |oO 1 /1 |o |o |1 |o |1 |o

o |1 (0o |1 |o |o |1 |oO o |o |1 |1 |o |1 |0 |1

1 /0o |1 |o |o |1 |0 |1 1 /1 |1 |o |1 |1 |0 |o
Cathé (1) Cathé (2)

Tir 2 cathé tot nhit co thé lai tao ra4 cathé con tng véi mot [6p (chang han [6p tha 1) va
tai mot vi tri hoén vi xac dinh (chang han vi tri s6 3) nhu sau:

1 (1 /0o |0 |0 |0 |1 |O 0 |0 [1 |0 (1 |0 |1 |O

0 |12 |0 |1 |0 [0 |1 |O 0 |o |1 |1 |0 [1 |0 |1

1 (0 |1 |0 |0 |1 |0 |1 1 |1 |1 |0 [1 |1 |0 |O
Cathé (3) Cathé (4)
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0 |0 |1 |0 |1 |0 |1 |O 1 |1 |0 |0 [0 |O |1 |O

0 |12 |0 |1 |0 |0 |1 |O 0 |o |1 |1 |0 [1 |0 |1

1 /0 (1 |0 |0 |1 |0 |1 1 |1 |12 |o |12 |1 |0 |oO
Cathé (5) Cathé (6)

~ Bén canh viéc tao ca thé mai bing phuong phép lal ghép ta con ding phuong phép dot
bién.
2.4.2.Pot bién
Dot bién lalat (tirc thay ddi) giatri tai vi tri ngau nhién trong gen vaxay ravai tan suat rat
thap.
Vi du: vi tri dot bién lahang 2 cot 3 caa A thi taduoc A’ co gen sau:

0 |0 |1 |O (1 |O (1 |O 0 |0 (1 |O |1 |O |1 |O
0o (1 |0 |1 |O (O |1 |O o (1 |1 (1 (O |O (1 (O
1 /0 |1 (0O |O (1 |O |1 1 /0 |1 (0O |O |1 |O |1

Tuy gen A’ chi thay doi c6 mot giatri so véi gen A nhung anh huong cuané dén toan bo
cathé larat lon.
2.5.Chinh tinh

Tuy tada cd duogc két qua tdt nhit theo GAs nhung dé phét huy triét dé kha niang cia GAs
thi ta.can co budc chinh tinh. Qué trinh chinh tinh dugc thuc hién nhu sau:

Sau khi ta co duoc két qua tét nhat caa quéa trinh tién hoathi taly két qua ¢6 1am tron (do
két qua 1a sb khdng nguyén), tiép d6 tathém vao hay bét di mot vai don vi do day (nm) dé tim
ti uu & 18n can két qua trén. Néu nod con cho két qua tét hon duoc thi tatiép tuc cho thay doi
d6 day dén khi n6 khdng cho két qua tét hon hoic sau khi thay dbi hét lwot do day céc 16p thi
ta chim dut qua trinh chinh tinh. R4i xuét radé day sau cing.

* Két qud tinh todn duroc tra vé theo 02 dang
An nit md phong (ndt 12), chuwong trinh s& tinh toan va hién thi két qua sd trén cirasb 13.

3.KET QUA VA BAN LUAN

Sau khi chay churong trinh mé phong dugc md ta ¢ trén, ching ta s3 thu dugc céc két qua
theo yéu ciu ciing nhu céc thong sb dau vao. Vi du ching tatrg lai két qua thu dugc o hinh 5,
Véi céc théng sb ban dau ciia mang co ciu tric nghiéng 3 16p TiO, nhu trong hinh, ching ta
thu duoc phd phan xa kha thip khoang 1% tai buéc song 500 nm va d6 day cua ting 16p |a
90/50/70 nm. Két qua truc quan bang dudng cong phan xa hién thi trén cra s 14.

Ciing voi chuong trinh d& m6 phong ¢ trén, chiing ta ciing ¢6 thé chay chuong trinh véi
mang cé cau triic nghiéng 5 16p nhu trong hinh 7 véi cac théng sb nhur sau:
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Giastr ching ta chon chiét suat cao 1a 1.75, chiét suat thip 1a 1.58. Chwong trinh tinh s3
tinh dugc goc xién chum hat téi wng véi chiét suit cao do 1A ayig, = 1.1170 radian, vagoc xién
thé vat ligu byg, = 0.79780 radian. Tuong tw goc xién chim hat t6i g véi véi chiét suat thip
laaey = 1.3788 radian va géc xién ths vat liéu by, =1.21 radian.

Tir 6, chuong trinh Genetic s3 tinh toan tiép dugc céc bé day téi wu cho mdi 16p lan luot
l& 78, 76, 143, 172, 238 nm vakét qua phé phan xa R dugc mé ta nhu trong hinh 7.
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Hinh 7: (a) giao dién md phong mang 516p. (b) md phong tha vat liéu mang.

Tu hinh 7, ta nhan dugc phd phan xa kha thip (khoang 2%) trong mién budc sdng
450- 650 nm. Néu so sanh két qua thu duoc tir mang c6 cau trdc nghiéng véi mang da lop
(ciing do chiing tdi viét chuong trinh trudc déy [3]), tanhan thiy, tuy ching khang tot bang ket
qua mang dalép nhung ve mat thuc nghiém, ciing nhu hiéu qua kinh té thi nd tién lgi hon han.
Vi mang cd cau tric nghiéng chi sir dung duy nhét 1 chat.

Céc két qua md phong trong chuong trinh ndy s& tao cho ching ta rat nhiéu thuan loi trong
thuc nghiém ché tao mang chéng phan xa c6 cau tric nghiéng.

4KET LUAN

Chuing t6i da dung thuat todn Genetic md phong thanh cong mang chdng phan xa AR ¢
ciu tric nghiéng. Chuong trinh duoc ching téi viét cho hai d6i tuong 1a MgF, va TiO, va cd
thé ma rong cho céc vat lidu khéc trong twong lai. Ngoai ra, chiing tdi viét chuong trinh dudi
dang giao dién dd hoa nén tao rat nhiéu thuan loi cho nguoi s dung. Céc két qua thu dugc
trong chuong trinh ndy c6 thé dugc 4p dung ché tao c&c mang trong thuc nghiém.
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SIMULATION ANTI- REFLECTION (AR) THIN FILM FROM
GLANCING ANGLE DEPOSITION BY GENETIC ALGORITHMS

LeVu Tuan Hung Y, Ho Van Binh @, Giang Van Phuc®, Duong Ai Phuong®®
Le Son Hai®, Huynh Thanh Dat®
(1) University of Natural Sciences, VNU-HCM
(2) University of Technica Education, HCMc; (3) VNU-HCM

ABSTRACT: Inrecent years, glancing angle deposition technic (GLAD) isinterested by
many scientists. GLAD can fabricate many thin films which are used in variours applications.
GLAD thin films with Zigzag structure have the same optical characteristics with multi- layer
thin films, so we can use them to fabricate optical thin films, such as AR or filters. In this
report, basing on GLAD, we use Genetic algorithms to simulate AR thin filmin visible region
with TiO, and MgF, materials. The results from our smulating program can create a lot of
advantagesin studying optical thin films.
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