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Pulsed Excimer Laser Deposited Diamond Like Carbon Film on ZnS

with Wide-Spectral Transmission

BAI Ting, YE Jing-feng, LIU Jing-ru, Wang Sheng, YE Xi-sheng, WANG Li-jun
(Northwest Institute of Nuclear Technology, Xi’an, Shaanxi 710024, China)

Abstract By KrF pulsed excimer laser deposition (PLD), the high quality diamond like carbon (DLC) films have

been deposited on ZnS substrate to improve its environment reliability. The plasma excited by the laser is also

analyzed. And the helpful particles in plasma are filtered and deposited. The adhesion strength of DLC film with

ZnS substrates was improved without narrowing the spectral range and decreasing the transmission. The uniformity

of films is improved to 95% in $80 mm area by off-axis rotating-substrate method. The spectral range of DLC/ZnS

sample is 0.53 ~ 12 ym, especially the transmission is higher than 70% in the spectral range of 1.3~ 11 ym,

moisture-resistance is 95% ~100% , and working temperature is —45~85 ‘C. The adhesion strength has achieved

requirement of “General specification for optical coatings” (GJB2485-95). The research shows that the environment

reliability of ZnS has been improved obviously by depositing DLC film.
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Fig. 1 Schematic diagram of PLD system
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Fig. 2 Raman spectra of DLC films deposited at
different power intensities
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Fig. 3 Laser intensity distribution on focal plane
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Fig. 4 Images of chosen plasma plume

(a) component of high energy particles;

(b) component of low energy particles
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Fig.5 Raman spectra of DLC film with
different components

(a) deposition of all particles; (b) deposition of selective particles
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Table 1 Adhesive attraction testing of DLC film

Items

Test condition Result

Damp resistance at high temperature Temperature; 50+2 C, humidity: 95% ~100% , keeping 24 h

Temperature shock resistance

Low temperature: —45 C, keeping 2 h

Remain normal

Remain normal

High temperature: 80 C, keeping 2 h

Bonding power

Bonding power: peel off intensity not less than 2. 74 N/cm within Remain normal

2 cm width, Tear on same area for 10 times by adhesive tape

Rub quality: rub back and forth for 100 times in 4. 9 N press by Remain normal

degrease cloth

Solubility resistance:

room-temperature, dip in chloroethylene, Remain normal

acetone and absolute alcohol for 10 minutes separately

Salt solubility: room-temperature, dip in 4. 5% NaCl solution for Remain normal

24 h

Water solubility: room-temperature, dip in disstilled water for 24 h Remain normal
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Fig. 7 Demonstration of the off-axis

rotating-substrate method

6] 43 A B AR X LA, BIIE HE T cos™ (@), Hd 6 R
X FEE ML LW A, ZRE » BERN 4~
138, ZWIEEMERBEE TR FRXERA, BF
Hepo M EmMER 7 RSP OHEER, IFE YA
Eh SEMZE R, 5 DL —E /A 3 B
e TR MR —~EEEAWEEHY
A NI
WIE TR RMAT T B & e g R s
By, 45 5 B /R 7E$80 mm il [ PN Vi IE JE BE AR X 2 4 ik
BE 95% L EAE 8,

W ARE AT, FIR AT201 BlE 7 REXT 5
J - Bl e AN B il B Ak A R T B R AT
T, REREFHE Ol mg MIRERWME 2 ff
TN B R R R DTS R B R Bl e i
BEEHA 20%.

50 1 * "
40
£
2 301
Q D= (max-mean)/mean
= 20 =5%
2
T 101
0 T T T T T
0 10 20 30 40

Radius /mm

K8 BEER AR EERER WS
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Table 2 Contrast of deposition rates with different experiment methods

Thin film weight in same conditions /mg

Mode Experimental conditions -
ZnS substrate /g DLC/ZnS /g Film /mg
Move on plane ~ L-2S€T energy: 114 m] 1.691196 1. 691732 0.536
Laser facular area: 1.409 mmX0. 332 mm
Experiment time: 120 min
Off-axis rotate 1.699392 1. 700048 0. 656

Film area: $51 mm
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Fig. 9 Refractive index of DLC film
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