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KHAO SAT PHO TRUYEN QUA CUA MANG PA LGP Ti0, — Cu - TiO,

Trén Tuén
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(Bai nhén ngay 29 thdng 11 ndm 2002)

TOM TAT: Céng trinh nay nghién citu ché tao mang da ldp TiO; — Cu —TiO; va khdo sdt phé
truyén qua cia mang trong ving budc séng 300 — 1000nm.

1. MG PAU
Mang da 18p ¢6 thé s dung trong nhiéu lanh vyc khac nhau. V3i loai mang chén bic

xa héng ngoai hay guong néng truyén qua cd tinh chit cho céc bic xa khé kién truyén qua
cao cdn cic bic xa hdng ngoai phan xa cao. C6 hai phudng phép cd ban d€ dat dugc diéu
nay:

» Dung cdc hiéu @ng giao thoa trong céc 18p di€n modi s€ cho sy truyén qua
clia 4nh sang trong viing kha ki€n kha cao. Cdc mang loai nay thudng cé tinh 6n dinh nhiét
cao.

» Ding cic tinh chit quang hoc bén trong clia cic mang dén dién nhu Au,
Ag va Cu..cdc mang nay s&€ cho phan xa trong viing hdng ngoai cao va hap thy kha ki€n kh4
thdp. D€ cho cdc mang trén c6 d6 truyén qua trong viing khé kién cao cin két hdp véi cac
16p dién m6i chéng phan xa nhu TiO; hay SnO,.

Vi th€, guong néng truyén qua 12 mdt dang cla kinh loc giao thoa dién mdi — kim
loai (MDI — Metal Dielectric Interference Filters). Céc kinh loc chdan MDI thudng c6 ba I8p
vdi cdc trat tu sdp x€p khéc nhau, thudng gdm mét 18p kim loai ndm gilta hai 16p dién méi.
Trong c6ng trinh!"), chiing t6i da ti€n hanh tdng hdp mang da 18p TiO»/Ag/TiO; trong cong
trinh nay ching t6i thit thay 18p kim loai Ag biing Cu.

Theo ly thuyét, d6 trayén qua mang kim loai méng nhu Ag, Cu ..clia 4nh séng kha
kién 12 ddng k& néu chi€t suit clia mang n bing 0, 5 mat mét chi 12 do sy hdp thu dugc
biéu di&n qua cdng thifc sau:
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g dé:
| A 12 budc séng (nm)
k 12 hé s tét
d 12 bé day ciia 18p kim loai (nm)
Do khéng c6 kim loai ndo Iy twdng nhu vdy, ta chon kim loai ndo cé chiét sudt n th&p nhat.

Mang dién mo6i TiO; c6 chi€t sudt khd cao n = 2.4 va d6 mit mat thap (46 hép thu va
t4n xa thdp). Céc 18p dién mdi TiO; c6 tdc dung chdng phdn xa gitip cho mang da 16p chin
bitc xa hdng ngoai TiO,/Cu/TiO; ¢6 d¢ truyén qua cao trong viing kha ki€n .

Vi stt dung tinh chét giao thoa trong viing kha kién cia mang da 16p nén chiét sudt va
bé day ciia céc 16p dién mbi va kim loai c6 dnh hudng quan trong d€n déc tinh quang hoc
clia mang. Vi viy ndi dung thyc hién trong céng trinh nay 1a khao sat bé day cia cic 16p
dién m6i va kim loai thich hop sao cho mang di mdng d€ ting khd ning truyén qua cao
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trong viing kha kién nhung c4c I18p ciing phai di day d€ ddm bao tinh lién tuc cda mang, va
c6 d6 phan xa cao trong viing héng ngoai.

II. THUC NGHIEM .

Hé phiin xa magnetron gém céc bé phan chinh nhu: budng chin khéng, cdc may huit
chan khéng, hé cung cap dién, cdc hé do va hé phiin xa. H& phiin xa gdm hai hé magnetron
dudc bé tri nhu hinh vé d€ t6ng hdp mang da 18p TiO,/Cu/TiO,.
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Hinh 1:  Sd d6 b& tri hai hé magnetron va d€ thiy tinh

Trudc tién, tao mang TiO; va Cu riéng biét vdi cdc théng s6 tao mang nhu sau:

Mang | Ap suit P (torr) Dong phdng J, (A) | Khilam viéc Thdi gian t (s)

TiO, 1.10° 5 0,/Ar = 20% 30

Cu 3.103 5 Ar 3 dén 14

Béang 1: C4c théng s6 tao cédc 16p dién méi TiO; va 18p Cu

Tit phé truyén qua clia cdc mang dién mdi TiO; véi do truyén qua trong viing kha
ki€n khoang 85%, s& dung phudng phép hinh bao Swanepoel® da tinh dugc bé day d ~
11.783 nm va chi€t suit n = 2,4. Ti€n hanh tao mang Cu trén d€ thiy tinh va trén 18p TiO,
trong céc khodng thdi gian tir t = 3 gidy dén t= 12 gidy, ching t6i thdy riing mang Cu déng
déu khéng c6 156 14m tdm, cé d6 bam dinh kh4 t6t. V3i thdi gian cang dai thi mang cang day,
dé truyén qua cang thap.

Sau khi tao cdc mang TiO, va Cu riéng biét ching t6i ti€n hanh tao mang da 16p
TiO,/Cu/TiO; véi bé day cia hai 16p dién mbi TiO; 12 di~ 11.783 nm, di~11.783 nm va
bé day cilia 18p Cu tudng tng vdi cdc khodng thdi gian tit t = 6 gidy dén t = 12 gidy @ng véi
céc fhéng s6 tao mang 1a P =3.107 torr, dong phéng J, = 5A. C4c budc tao mang chinh:

» Budc 1: Pau tién cho hé chian khéng hoat dng dé€ 4p sudt trong
hé chin khong dat d&€n 10™torr, sau d6é cho hdn hop khi O,/Ar vao budng va diéu chinh 4p
suit khodng 3.10torr rdi cAp th€ cho hé magnetron c6 bia Titan (hé 1), sau thdi gian phiin
xa 30 gidy thi ngung cho hdn hgp khi Ox/Ar vao budng va tdt ngudn cap th& clia hé 1.

» Budc 2: khi hé chan khéng dat lai gi4 trj 4p sudt khodng 10™ torr,
cho khi Ar v3o budng chén khdng va diéu chinh cho 4p suit trong budng khodng 3.10” torr
181 cAp th€ cho hé magnetron c6 bia Cu (hé 2) ddng thdi cho xe trugt tit hé 1 qua hé 2. Sau
thdi gian phiin xa khodng 6 gidy thi ngung cho khi Ar vao budng va tit ngudn cip thé€ cho hé
=
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» Budc 3: cho xe trugt tir hé 2 vé hé 1 va thuc hién lai budc 1.
Trong céc budc trén thdi gian phiin xa (tao mang) chi dugc tinh sau khi cdc théng s6
tao mang nhu 4p suét, dong phéng dién da &n dinh.

I KET QUA VA BAN LUAN
Sau day la nhitng k&€t qua ban ddu ma ching t6i dat dugc

Mang Bé day hai 16p Thai gian P truyén qua | P truyén qua
Ti0,/Cu/T10, TiO, tao 18p Cu trong vung kha trong ving

d;va d; (nm) t (s) ki€n Ty (%) | héng ngoai Thy

(%)

1 dy =ds~ 11.783 6 - 56 48

2 d,=d;=11.783 8 - 50 30

3 d;=d3=~11.783 10 C 32 22

4 d;=ds~11.783 12 21 15

Bang 2: k€t qua nhén duge t¥ phd truyén qua clia mang TiO2/Cu/TiO,

Khi c6 dinh bé day ciia hai 16p dién méi TiO; va thay déi thdi gian tao 18p Cu thi
mang TiO,/Cu/TiO; tao ra c6 d6 bam dinh cao. Tl bang 2 nhén thdy ring, v4i thdi gian tao
18p Cu cang dai thi mang ¢ do truyén qua cang gidm. C4c két qua cho thdy déu phd hdp
vdi ly thuyét, vi theo [4] Cu vd Au déu hép thy khodng 50% ning lugng tdi doi véi budce
séng thap hon 500nm, nén vdi miu 1 d6 truyén qua T~ 56% (d61 vdi bude séng A=576nm) 1a
kh4 cao d6i véi mang da 16p TiO, — Cu — TiO,. D6 véi miu 3, d6 truyén qua T ~ 35% (v6i
budc séng A= 581 nm), T ~ 17% (d61 v6i budc séng A = 1082nm) cb thé€ 1Am mang bén phan
quang_ chién bitc xa nhiét. Tuy nhién , sy chénh I&ch gita do truyén qua trong viing kha
ki€n va viing hdng ngoai khéng 16n. D€ c6 thé @ng dung 1am gudng néng truyén qua, thl do
truyén qua trong ving kha ki€n phai 16n T 280% va d6 truyén qua trong viing hdng ngoai
phéi thdp T<20%. Vi vy, véi mang da I8p TiO, — Cu — TiO, da tao dudc chi cé thé ting
. dung 1aAm mang ban phan quang_ chdn bic xa nhiét.

Hinh I: Ph8 tmyén qua ciia mang TiO,/Cw/TiO; véi thdi gian phii 16p Cula t =6 gidy
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Hinh 2: Phé teuyén qua ca mhg TiO/CWI10; v thai Ei;n phi 1615 Culat=8 giﬁ.;v

Hinh 3: Phé truyén qua ctiia mang Ti0,/Cw/TiO; vdi thdi gian phi 16p Cu la t = 10 gidy
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Hinh 4: Phé truyén qua ciia mang TiO»/Cw/TiO, vdi thdi gian phii 16p Cu 13 t = 12 gidy

Trén day 13 nhitng k&t qua ban ddu ma ching t6i dat dugc trong cOng trinh nay,
hudng gidi quyét ti€p theo clia chiing toi 1a thay di bé day cia hai 16p Cu va TiO, d€ cho
mang TiO,/Cu/TiO; cé dé truyén qua cao trong viing kha ki€n va c6 do phan xa cao trong
ving hdng ngoai.

Iv. KET LUAN

Khio s4t phd truyén qua clia mang da 16p TiO; — Cu — TiO,, nhan thiy riing néu thay
déi bé day hai 1dp Cu va TiO, d€ mang cé d6 truyén qua trong ving kha ki€n T ~ 56%
(miu 1), va do truyén qua trong viing héng ngoai T~17% (miu 3) thi mang TiO; — Cu -
TiO, c¢6 thé ¥ng dung 1am mang ban phdn quang _ chin bic xa nhiét rat cAn trong lanh vyc
kinh xiy dyng.

INVESTIGATING THE TRANSMITTANCE SPECTRAL OF
MULTILAYER TiO; - Cu- TiO, THIN FILMS

. Tran Tuan
Faculty of Physics, University of Natural Sciences — VNU-HCM

ABSTRACT: This study prepares the multilayer TiO; — Cu - TiO; thin films and
investigates the transmittance in the 300 — 1000nm spectral region.
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