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Antireflection structure (2HAHEX|S5),

+ What & Why? (312 224)
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Snells’s low: Reflection at the - #7135 R"xlouide mode) 40%
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Total reflection?
When &) > 4., the incident light n=1.0 ~| (Glass mode
is totally reflected at the surface L 7
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I-_\__ptireflection structure (EHAIENAISS)

R SOIar cell
. _,‘o““ .

I(IMM SIRJ AT @, LECHIFISRHA TSI
Care bor Mar oszais Nschatronios & Manufacrurieg

KOREA INSTITUTE OF MACHINERY & MATERIALS



Antireflection structure (2HAt

“Theory & How?

Fresenel reflection theory _
If, RI=1 (air) to RI=1.5 (Glass).

The final effective refractive
Then, n,<1.22 for R=0

index for zero reflection : n;
_ AR film with low RI
nf o \/nsub X 1,

(d=61.5nm~184.4nm at A=300nm~900nm)

_ A
at f— [4xn,) Very difficult
d=film thickness ’ Graded RI coating (multilayer)

N, <n, <ng<

Not easy (process control)
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Synthetic Moth-Eye?

% Moth and fly have a very well-developed
visual system due to their compound
eye. Why ? Antireflection property

Sub-wavelength
nanostructure (p<300nm)

Synthetic moth-eye

Choi et al
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Synthetic Moth-Eye

A
Feb 10, 2009
Physics world
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Previous studies

Optical thin-film materials with low
refractive index for broadband
elimination of Fresnel reflection

20 18 18 14 1.2 10
Refractive index, n

AN substrate {n, =2.05)

nature photonics | VOL 1 | MARCH 2007 | www.nature.com,/naturephotonics
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Previous studies

“AAO: 0.1% (State of art)
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100 nm period silicon antireflection structures fabricated using a porous
alumina membrane mask

(1) Mask fabrication (2) Pattarn transfer

(a) First anodization (e) Mounting alumina layer

Alumina
< Aluminum
(b) Removal of alumina layer

(c) Second anodization

(d) Removal from Al sheet

VARIGAY

(f) Removlng upper layer and
adjusting pore diameter
(] [

(h) Removal of alumina layer
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Previous studies

 Colloidal self-assembly

INTERNATIONAL JOURNAL OF PRECISION ND MANUFACTURING Vol 9, No.1, pp.25-29 JANUARY 2008 | 25

APPLIED PHYSICS LETTERS 91, 101108 (2007)

Self-assembly of Fine Particles Applied to the

Production of Antireflective Surfaces Self-assembled biomimetic antireflection coatings
Particles m:umm

Spin-Coated Nanocomp osite
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