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Influences of Preparation Technologies on Properties of Solar High Reflection Thin Films
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Abstract: Glass/Al high reflective films with the thickness of 75 nm and 165 nm were prepared on glass substrates by using
filter cathode vacuum arc deposition(FCVAD) and magnetron sputtering(MS). The reflectivity of thin films, surface
morphologies and roughness, adhesion,wear resistance and aging resistance were analyzed by Lambda 950 UV/Vis/NIR
spectrophotometer, SEM, AFM, adhesion tester, friction testing machine and aging test box, respectively. The differences of
the two techniques in the preparation of high reflective films were analyzed by thin film properties. Under the optimized
conditions, the results indicate that the adhesion and density of Al films prepared by FCVAD are better than that by MS. The
reflectivity of 75 nm and 165 nm films by FCVAD is higher than the films with the same thickness of 3.3%-4.2%. The root
mean square roughness of 75 nm film by FCVAD is significantly less than that film with the same thickness by MS. The
reflectivity after aging of 75 nm film only decreases by 1.2%, while the reflectivity of the film by MS decreases by 3.3%-4%.
FCVAD is much better than MS in the preparation of high reflective films.
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Table 1 Parameters of the Al films prepared by FCVAD and MS

Methods FCVAD MS
Size of Al/ mm @ 100x40 @ 60%3
Material purity(Al) 99.99% 99.99%
Vacuum degree / Pa 3.0x10° 6.1x10*
Deposition rate / (nm's ™) 1.5-2.5 0.2

Work gas N,(99.999%)  Ar(99.999%)

1.2 iREEH &

PRSI A S, T 32 mmx25.4 mmx
1.2 mm. ZEVURRIRET 1T, BOREL e 2595 7
WHUE, Pk gE; SRJ5 I EEE A 10 min,
SliK s PRI A TE DRI (ZUK . DR
K. EBETKBELLNL - 2 5)FFRIINRS0
10 min, HUH 4K E opde, G S TR
AAMT, B THRAERER .

1.3 MEelit SR

K ZE E Veeco /A FID-150% 5 43 m]  yi g
JEEEE o BRI SR AR iR F 98 [l Perkin Elmer/A ]
Lambda 950%4p-1] W-L 217N 6T,
KIGE H250~2 500 nm, ASFAAS, /3% nm,
THERSERALE R FH 52 K R i ATHR R 25
WA, PIBRE . 0~20 MPa (0~3 000 psi).
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Fig. 1 Reflectivity curves of the 75 nm and 165 nm Al films prepared by FCVAD and MS at 300-2 500 nm
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Table 2 LR and SR of the 75 nm and 165 nm Al films deposited
by FCVAD and MS

Method Thickness / nm LR /% SR/ %
75 90.82 86.62
FCVAD
165 91.80 87.79
75 90.68 86.77
MS
165 91.20 87.82

22 EREAIME DI
P 2 02 PR B A il 28 TSR E DA 75 R AE 1

R A N W (B Ry € Y W= S AT S P
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T FHMS 757 il 2 1) [ R EE R BEAE Y 2 °496.18 MPa
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IIFCVAD 25 (1) 5 3604 1 B 2 7758 T M Sl
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(a) FCVAD (b) MS
2 PR 1 IRE 75 nddp B R A
Fig. 2 Status of the 75 nm films after pull-off adhesion testing
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Table 3 Adhesion of the 75 nm and 165 nm Al films deposited by

FCVAD and MS (MPa)
Method 75 nm 165 nm
FCVAD >7.42 >7.42

MS 6.18 6.80
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Fig. 3 Surface morphologies of the Al films prepared by FCVAD and MS
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Fig.4 AFM morphologies of the 75 nm Al films prepared by FCVAD and MS
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Fig. 5 Reflectivity curves of the 75 nm Al films before and after aging prepared by FCVAD and MS
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Table 4 LR and SR of the 75 nm Al films before and after aging

deposited by FCVAD and MS (%)
FCVAD MS
Status
LR SR LR SR
Before aging 90.82 91.80 86.62 87.79
After aging 89.78 90.55 82.10 84.49
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Fig. 6 75 nm Al films after wear testing
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