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Rutile Anatase Brookite
Tig, Ti0, Ti0,
Form.¥Wt. 79.890 79.890 79.890
Z. 2 4 8
CrystalSystem Tet Tet drth
PointGroup 4 /rom, 4 /rvnen. TR
SpacebBroup P4, frnm I4,famd Phca
UnitCell
a(A) 4.5845 3,7642 9,184
b(A) 5.447
c(h) 2.9533 9, 5146 5.145
Vol 62.07 136.25 257.38
' MolarVol 18.693 20.156 19.377
Density 4.2743 3.8935 4.123
Thermal Expansion{Volumetric)
alpha 28.9
a, © 0.2890
Crystal Properties
Crystal growth method: Vemeuil-Method
Crystal growth orientation: (001), (110)
Maximum size: Up to @ 1.25 inch * 2 inch length (Conical)
Variations: Doped crystals (on Request)

Crystallographic Properties
Crystallographic structure: Tetragonal a =b =4.593 A ¢=2.959 A

Twinning structure: Type a) Optical grade Grain boundary Free

Type b) Electronic grade with low angle

grain boundaries
Color: Slight yellow, transparent
Physical Properties
Density: 4.26 g/ cm3

Melting point: ‘ 1825 °C
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Hardness:

Thermal expansion coefficient:

Dielectric constant:

Dielectric loss tangent:
Specific resistivity:

Optical Properties

Transmission range:

Refractive index:

Dispersion (n~ - Dc):

Birefringence (no-ne):

6.5-7.0 (Mohs)
9.943 * 10-6 K-1 || c-axis

7.192 ¥ 10-6 K-1 normal c-axis

190 | c-axis

85 normal c-axis

»17 * 10-3

> 1013 Wem

.42 t0 6.0 pm

no =2.613 Ordinary ray

ne=2.909 Extraordinary ray
- 0.164 Ordinary ray

0.207 Extraordinary ray

Strong, 0.296 .

Titanium-Dioxide-Substrates (Continued)

Qrientation:

Sizes:

Tolerances:
Polish:

Surface quality:

(100), (110), (001), (111), (421), (111)
Qther orjentations on request

Off orientation 2, 3, 5, 10 and 15°
Edge orientation is standard

10 * 10* 0.5/ 1.0 (mm)

10 * 5 * 0.5/ 1.0 (mm)

7 %7 *0.5/ 1.0 (mm)

17 *1” *¥ 0.5/ 1.0 mm

0.5” * 0.5” ¥ 0.5/ 1.0 mm

0.25” *0.25” * 0.5/ 1.0 mm

@ Up to 1.25”

Other shapes on request

+£0.02 mm

One or two sides epi pol.

Scratch free at 800 x
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Parallelism:
Flatness:

Roughness:

Measured with Veeco Dektak 8000
Each shipment with certification
+0.20
<1 mm /10 mm
Standard
Ra<5A
Rq<6A
TIR <35 A
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AP (Visible Range) 380-780 U1 THIUAS

Wavelength Energy Relétive Wavelength Energy Relative
{rnm) (W/ mzum) Energy (nm) (WY m?'pm) Energy
380 513.14 2.06 600 1324.65 5.30
400 749.95 3.00 620 1310.23 5.25
420 1003.24 4.02 640 1298.73 5.20 |
440 1136.67 4.55 660 1278.77 5.12
460 1387.34 5.56 680 1249.75 5.00
480 1456.28 5.83 700 1220.04 4.89
500 1425.25 571 720 1180.45 4.73
520 1373.08 5.50 740 1140.92 4.57
540 1362.83 5.46 760 828.63 3.32
560 1316.44 5.27 780 1065.90 4.27

580 1347.84 5.40 Total 24970.13 100
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Influence af annealing temperature on the optical property of titanium dioxide thin film

oo v ¢ e

5 m 4 Aaa  aa -~ o = . o
Saxinl e, T5und Snnethid, dun 9eind, eins yraned unz s luuge

oadfsanrivuna Tulobqyenmmincisvn madyitend naeInnman vriindeygrn

unfiago
awiteiihunsfnuwavessemgiougsusomutiimaunausafiguy inn o laoenlda
eudans Suonid 33 wunfirseu aimneds Fiuua Tnnuilvr taean leaimievuunszanaladss
gl dadimsdeimuasdoedsanilaias T ladimed dausirdadinm () uazfiudseind

[9 L4 = & v o E] [N R

g (0 vestduuginniton laonteavsdnndinds eavelope nanwsfinu MU AwIARM YRS
- - ¢ 24 4 = VoA 1w P - A
fdune nmidindneen mrssiyiuquglovsoudiaunuin dumduledninmiugy teiia
A T 1 @ = 4 a ol al
anauiiogangiouseriiiufuin Tnvifuue Tnndlonlneon ladiey deudiequmgil 500 °C veilst

“aeliinuesiiqa
e mnsinaues, Raupe, Tawydton noen lud, milamods, Tuendnl A7 nuntinsan miluneds

Abstract

The influence of annealing temperature on the optical property of titanium dioxide thin films prepared
by de reactive magnetron sputtering technique has been stidied. The transmitiance spectra of titanium dioxide
thin films on glass slide substrate were measured by spectrophotometer. The refractive index (n) and extinction
coefficients {k) of titanium dioxide thin films were calculated by envelope method. The results show that
the refractive index of fitanium dioxide thin films increases with annealing temperature and the extinction

toefficient decreasss with annealing temperature. The titanium diexide thin films annealed at 500°C have

the best optical property.

Keywards: Optical constant, Thin film, Titaniun Dioxide, Sputtering, Reartive DC Magretron Sputiering
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Target Titanium (95.97%)
Substrate 25x75 mm glass slide
Substrate temperature Room Tenperature
annealing temperature 100,300,500 °C
Base pressure 30210 mbar
Working pressure 5.0x10” mbar
Power 220 Watt

Ratio of ArO, 14

O 10cm

Time 6hr
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