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Study of the structure and photoluminescence property
of Eu’* and Li* co-doped ZnO film
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Abstract: In order to study the property of Eu’ " and Li* co-doped ZnO thin film, it was deposited on the P-type Si (111)
substrate by means of pulsed laser deposition ( PLD ) method with Eu’* as luminous center and Li* as the low charged
compensaied ions and the sensitizer. The photoluminescent( PL) spectra and the X-ray diffraction (XRD) spectra of the film were
measured to analyze the crystal structure and photoluminescent property. Through XRD, it can be seen that the ZnO: Ev’* | Li*

film was highly c-axis oriented. In the XRD spectrum, no other crystal orientations were observed except the ZnO ecrystal

+

orientation. The doping of Eu’

oxygen pressure increased, the crystal lattice spacing and lattice constant both had a smaller trend. The PL spectra of the Eu**

into ZnO lattice introduced tensile stress, making ZnO crystal lattice spacing larger; but as the

’

Li* co-doped ZnO thin film was similar with that of pure ZnO films, but the UV emission peak showed a red-shift phenomenon at

about 382nm, and the emission peak was not sharp. When irradiated under the wavelength of 3951m, obvious emission at the

wavelength of about 594nm,613nm from the rare-earth element of Eu’

results indicate that the doping elements of Eu’*

. . 3 . .
wurtzite structure with Eu’* as its luminescent centre.

* was observed in the photoluminescence spectra. All the

and Li* have incorporated into the crystal lattice of ZnO, and conform the
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Fig.1 The structural diagram of PLD sysiem
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Fig.2 XRD pattern of the ZnO: Eu®* | Li*/Si lilm, | —Si substrate;2—
0Pa;3—0. 02Pa;4—0, 2Pa;5—2. OPa
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Table 1 The microstructure parameter of the Eu** | Li* co-doped ZnO film

growth of oxygen  diffraction FWHM grain interplanar  lattice con-
pressure/Pa angle 26/° /° size )/nm spacing d/nm  stant ¢/nm

0 33.56 0.811 10. 11 0.2668 0.5436

0.02 34.04 0.42! 19.51 0.2632 0. 5264

0.2 34.14 0.423 19.42 0.262 0.524

2.0 34.32 0.478 17.19 0. 2605 0.521

1 BR, B2 WA R0 S8 H KT Zn0
bR S BB ARHEE ¢ = 0. 520661nm , 3 BB, BT
BEHLTEBEANE FLAAEBEARPFIATK
i 77, (A5 WA Y o BT BB, (H AR R HUE
IR B/NEE, TN, BEE BRI K, €n S
KTV, A K 8UF, B RS BUR Zn®”
St A ZnO gL, 3IABITR IS S AR REN, B L, A
BAR W/, AR R R NS XS
(002) 7 W 1) KA JE I RIS S HE X o HR 1 3R T
A% B, 16 10 *Pa, 10 ™' Pa &R B T 205 2 SR/,
fRLRSHER R . AR ZEBL EUE 4% Eu’* | Li”
B I Zn0 HRE, E T K MR AR F 4, 1
i KRR, R TEAk 8 Kat, i B K
FB TR AR, R TR R R @ AR AR, )
MAFF45 &, 15 o Hofam 2R 2E, S 20(002 ) 77 514
ISR L RRAR , P2 FEIE K.

2.2 PL S

SEI% AR S A m A R SR AT IO

HE TR PL . 3 NG A KRS BN

120 -
i I
1000+ 7
! \
58000 S Y amemie
g 7NNt N
2600 2\ 3
S 400
£
200f
0

350 400 450 300 350 600
wavelength/nm

Fig.3 Photoluminescence spectra of ZnO: Eu'* | Li*/Si grown on Si sub-
strate ( A, = 325nm ), l—vacuum; 2—0. 02Pa; 3—0. 2Pa; 4—
2. 0Pa
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Fig. 4  Photoluminescent spectra of ZnO: Eu®* | Li* /Si grown on Si sub-
strate ( A,,, = 395nm ), l—vacuum; 2—0. 02Pa; 3—0.2Pa; 4—
2.0Pa
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