Mang quang hoc

» Mang chdng phan xa

» Mang phan xa cao

> Mang dan dién trong suét
» Mang ban thau

» Kinh lgc &nh sang
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Su truyén gua cila anh sang

- Hé sb phan xa

- Hé s truyén qua:

( b6 qua su hap thu vatan xa )

VD : V6i thiy tinh thong thuong (n, = 1.5)

Anh sang kha kién truyén tir khong khi
(n,=1)

> R=0.04 > anh sang truyén qua 96 %




1. Mang choéng phan xa

Phi 1 16p vat liéu trén bé mat thay tinh s2 [am gidm hé sb phan xa.

- Chiét suat tét nhat cho |&p phu

VD : 16p phii 1én bé mit thiy tinh can c6
chiétsuat n, =(1.5)"2=1.225

- Khoéng ¢6 vét liéu co chiét suat phu hop
chinh x4c.

— Thong thuong chon MgF, (n, = 1.38)




1. Mang chong phan xa

Properties
MaF,

Cau truc MgF,

Structure

Cryztal =tructure Rutile (tetragonal), tFS

e i ] e
SpdteE groug




1. Mang chong phan xa

Gia str ¢6 thé diéu khién chinh xac do day [6p pha (M4 ) = goi lalép
phu ¥ sdng
( quarter-wave coating )

Khi do tiatdi sau khi phan xa ¢ 2 mat
phan cach s8 giao thoatriét tiéu voi nhau
do nguoc pha nhau.

- Tt ca anh sang s& dugc truyén qua .

( trudong hop ly tudéng )

R,/

Interference in & quarter-wave anti-reflection coating




1. Mang chong phan xa

Thuc té, cvong dd anh sang st thay doi khi qualép ph.
- Do day lop phu : A /4n
Vi A, : buoc song as trong chan khong

Reflection = 0.078%
Uncoated raflection 8.16%
Reflection
from back
surface coating

[ 15 =°°
Reflection < 4 thickness

from front = Transmission = 99.92%
surface Uncoated transmission 91.83%

Incident
wave

ng =1.00
r = 1.38
=1.80

coating
Nglass

Nglass > Meoating Optimum coating: N coating =,\/r| glass




1. Mang chong phan xa

chong phadn xa & bwéc song gitra vung kha kién

Vat liéu mang la céc chat dién moi chiét
suat thap : MgF,, Na;AlF,, CaF,, LiF,...
Vu diém :

- D& ché tao

- Dé kiém soat bé day




1. Mang chbéng phan xa

chdng phan xa véi toan vung pho kha kién.

Lép ngoai : chat dién mbi chiét suat thap,
bén voi moi trwvong ( MgF,, NaAlF,,
CaF,...) :n;<n,

Lop thi hai : chat dién moi chiét suat cao,
cO do bam tot voi dé€ thuy tinh

(ZnO, Ti0,, CeF;, ThO,...) : n, >n,
Uu diém

-Cho hé s phan xa thap hon so voi mang
don 16p




1. Mang chong phan xa

Hé sb phadn xa Rrat nhé : <0.1% - 0.01% trong sudt day rong
buwdc song anh sang.




1. Mang chdng phan xa

»Pin mat troi : pha 1¢p chdng phan xa cho phép
gilr lai &nh sang chiéu téi & moi gbc do.

>Kinh deo mét, kinh xe hoi, thau kinh, thiét bi
guang hoc ...
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2. Mang loc giao thoa

- Phu 1én thay tinh cac |6p mang mdng quang hoc cé chiét suat khac nhau.

- Anh sang phan xa tai cac mat phan céch giira cac 10p phii = éanh sang s
tang cuong hay triét tiéu tao ra cac mausa81c khac nhau

Bang céch kiém soét do
day cling nhuv sd |6p phu ta
S thu dugc anh sang phan
xa hay truyén quatty muc
dich sir dung.




2. Mang loc giao thoa

Tinh chat loc tot hon, thiét bi quang pht [&p loc giao thoa it mat mét nhiét
hon cac mang loc thong thwong

- Giathanh cao

= M éﬂg IOC g|a0 thoa Transmission Spectrum
thay tinh dé v& hon

7. \ . —_—
so v&l mang loc giao V velength Frequency
thoa nhua




3.Mang ITO (Indium Tin Oxide)

- Mang c6 do truyén qua cao ( 80% - 90% ).

- Phan xa manh déi véi anh sang hong ngoai ( dirng dung pht 1én bé
mat kinh, cho phép anh sang truyén qua nhwng git lai nhiét bén trong
hay bén ngoai tuy muc dich sir dung ).

- D6 dan dién tét.

—> (rng dung réng réi trong trong Iinh virc quang dién ttr : LCD, pin
mat troi, diod phét quang,...




3.Mang ITO ( Indium Tin Oxide)

In,04

Indium(lll) oxide

ndium trioxide
ldentifiers
CAS number 1312-43-2
Properties

EC numbsr
2=
ETECS numbesr
Appearance :
Properties

Snio.
“




3.Mang ITO ( Indium Tin Oxide)

- Phatap Sn vao thay thé ion In3* . Sn <€ wu tién thay thé ion In3* & vi tri b
va <2 hinh thanh kién két xen k& vai oxi tao SnO hay SnO.,.

- Hang s0 mang ITO : 10,12 — 10,31 A° ( gan v6i hang sd mang clialn, O, )

Figure 2-1

In1: b site
In2: d site

O : Oxygen
oy : Vacant fluorite-type site

Two non-equivalent sites of In atoms in In;Os crystal

O don vi clia In,0,:Sn ¢6
khoang 40 nguyén tir.
Khi Sn vao thay thé In3*
& vi tri b hay d s€ tao nén
hé co6 khoang 2.5 at% Sn
va 102/cm? dién tir tur
do.




3.Mang ITO (Indium Tin Oxide)

Trong mang ITO, e tv do duoc tao rado s ton tai cac nut khuyét oxi hoéa tri
2 hay do sv thay thé nguyén t& Sn hoatri 4

> Sai hong ion tap chat — Sn thay thé (Sn")
Sh>Sn +1le
> Sa héng trung hoe (Sn,"O,%)

Hal ion Sn 4+ két hop véi 1 anion oxi tao (SnQK 02) trung hoa. Sai hong nay

khong anh hrong téi cau tric mang tinh thé nén né bi tach ra trong qua
trinh xtr Iy nhiét

- >28n" +2¢ + %0, (g)




3.Mang ITO (Indium Tin Oxide)

> Sal hong trung hoa (Sn,O ,)*
- Hai ion Sn 4* lién két v&i ba anion 1an can gan nhat va 1 ion oxi dién
kich tao (Sn,0,)*

- Xay ra khi nong do phatap cao. Do lién két Sn-O manh, khéng bi dit
khi gianhiét 2 sai hdng nay c6 anh hwédng dén cau tric mang

> Sal hong trung hoa

(Sn, 02) + (Sn,0,)* 2> (Sn,"0:>)(Sn,0,)*
> Nt khuyét oxi V=

O 2>V,” +2e + 1%0,(g)




3.Mang I TO (Indium Tin Oxide)

1000 1400
A[nm]

Transmittance and reflectance of the ITO film




3.Mang I TO (Indium Tin Oxide)

-Bia:In,0,: SN0,
(9:1wt%)
- Khi pu : Ar, O,
(50 Scem, 2 scecm)

30min, 447 nm

- Cdng suét : 4.2 Kw
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- Khoang céch bia-dé : 8 cm

without the pre-surface treatment 10min

45 50
20 (Degree)




3.Mang I TO (Indium Tin Oxide)

Kich thuwdc hat cling nhw do
gh6 ghé bé mat tang khi tang
kich thwdc mang ( phu hop
vOi két qua XRD ).




3.Mang I TO (Indium Tin Oxide)
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Do truyén phu thudc vao cau tric ciing nhu hinh thai bé mit mang ( do
truyén qua gidm khi 4o day mang ting )




