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ABSTRACT

It is well known that BaMgAllOO”:EuZJr (BAM) and C21MgSi206:Eu2+ (CMS) are a highly efficient blue phosphor. However, these
phosphors in the form of thin films have not yet been realized due to technical difficulties. We prepared thin film type BAM and CMS
phosphors on quartz glass substrate using a pulsed laser deposition technique. The luminescent and structural properties of thin film
phosphors were monitored as a function of key processing parameters such as oxygen partial pressure inside the deposition chamber,
deposition time, laser energy density and the type of post-deposition treatments used. Even though we could not obtain single
homogenous phases, thin films with large homogenous areas and a high photoluminescence could be produced by optimizing these

processing parameters.
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Table 1. PLD Condition of the CMS and BAM Thin Film

Phosphors
CMS BAM
Substrate Quartz Quartz
Tgrget to substrate 3 em 3.5 cm
distance
OXveen Dressure Vacuum, 15, 50, Vacuum, 50, 100,
YEen pressu 100, 200 mTorr 200 mTorr
Substrate temperature 750°C 750°C
Deposition rate 5Hz, 1h 30 min 5Hz, 2h
Laser energy 2.3 Jem® 22 Jem®
KrF KrF
Laser (248 nm, 30 ns (248 nm, 30 ns

pulse width) pulse width)

B A3¥3 F CIP(Cold Tsostatic Pressing)E ©]-& 3}
170 MPa®] 8-S 713t HFHL=Z 25em 2739 €
& THEAT 2§, 8D EA71(75% N,+25% Hy)ell
A 1200°CE 3217 2Z28H e 713 20x20x 1 mme]
quartz 712Hg AHESIAL, 719 2R AW A&
201x)9] A& wd4 7]@3|E19} K-type thermocouple
olgste 750°CE AL, 7183 AR A=
3~3.5cmE FA AT 28 KrF(A =248 nm)e] A
#o)AE o] &5t 2.0~23 Jem® LIRS} SHz HHEER
12417 59t F&siainh oldf el 10 rpmE 3] A|
Zth Hz e AFL 40x10° Torz F431%1 %,
o F upehe) A A AR AE Wshr 7] fE) A
A4S 15200 mTorrZ HSAIZ T SHE AEL 84
2.917](95%N,+ 5%H,)N A 1000~1200°CE 1~2417F F2t
Exg 3t 7+ AF FTH A AT 2702 Table 1
UeERf AT 919 2o AdE d9EE a-step500
ol gate] FAE S0, AR tE B4
717 Aftael 8C2 T E EZ(High Resolution
Powder Diffraction, HRPD) ®&telel] 4t# SR-XRDE
o] 83199 t}. Photoluminescence(PL) 5732 Perkin-Elmer
LS50B E34A18 o] &3l 254 nm=z ALolA =H3).
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Fig. 1. Emission spectra of CMS thin film phosphors deposited
at various oxygen pressure under 254 nm.

vacuum

100'mTorr 200 mTorr

(a) As-deposited

vacuum 15 mTorr 50 mTorr

100 mTorr

200 mTorr
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Fig. 2. Actual photographs of a series of as-deposited (a) and
reduced (b) thin films taken under UV lamp illumina-
tion at 254 nm.
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Fig. 3. XRD patterns of CMS thin film phosphors deposited at
various oxygen pressures.
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Fig. 4. XRD patterns of the optimized CMS thin film.
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Fig. 5. Emission spectra of the optimized CMS thin film and

actual photograph taken under UV lamp illumination at
254 nm.
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Fig. 6. XRD patterns of BAM thin film phosphors deposited at
various oxygen pressures.
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Fig. 7. Emission spectra of BAM thin film phosphors deposited
at various oxygen pressure under 254 nm.
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Fig. 9. Emission spectra of BAM thin film phosphors deposited
by different laser energy and deposition time in vacuum
under 254 nm.
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Fig. 13. XRD patterns of BAM thin film phosphors deposited
on sapphire (1120) substrate.

| Sapphire
R Quartz

0.84
0.6
0.4

0.24

Normalized intensity (arb. unit)

350 400 450 500 550
Wavelength (nm)
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