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Abstract: ZnO:Eu’* film shows a strong and sharp red character peak from the *Do—F, transitions in Eu*" ions, which
would be very fit for luminescent material of photoelectric device. A ZnO seed layer is first prepared on a glass sub-
strate by CS-300 DC magnetron sputtering device, and then Eu**-doped ZnO thin films are assembled on the ZnO seed
layer using a simple hydrothermal method. X-ray diffraction (XRD) spectrum, Photoluminescence (PL) spectrum and
Raman scattering spectrum are used to characterize the ZnO:Eu’" thin films at last. The XRD analysis results show that
all ZnO:Eu’" thin films have hexagonal wurtzite structure and along the (002) C-axis preferred orientation growth, be-
yond that there is no other diffraction peak in the diffraction spectrum, and crystallinity of thin films is decreased after
doping with Eu*". The PL spectrum results show that strong intrinsic ZnO characteristic peak was almost completely
suppressed with the excitation of 325 nm ultraviolet photons, and a sharp and intense red characteristic peak located at
around 615 nm wavelength in the visible region can be observed from the PL spectras of ZnO:Eu®" thin film. So Eu**
successfully substitutes Zn>" in the ZnO lattice. In the different doping ratio, the highest peak of ZnO: Eu’* film have
some slight deviation. The Raman spectroscopy comparison of before and after doping analysis reveals that after Eu®*
substitutes Zn>*, bonding with O*” or Zn**, new Raman peaks appear in the Raman spectra.
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Figure 1. XRD spectras of ZnO:Eu® films prepared with different
(MZ/M2) %. (a) 0%; (b) 5%; (c) 10%; (d) 15%
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Figure 2. PL spectras of ZnO:Eu®" films prepared with different (Mé:/Mé:) %. (a) 0%; (b) 5%; (c) 10%; (d) 15%
2. BRI (M /M) %t RHi#8 ZnO:EU MIEMAEB R K. (2) 0%; (b)5%; (c)10%; (d) 15%

B (M /M) %80, 72 615 nm B H *De—'F,
BRIT 72 A (A8 RO R LSBT 55, 76 5%, I
RNV . IR 5 R 5 3 bR 5 E R T AR
KNG R, LRV, HREAZLERE RO,
RV e 22 R . 7 AR ] 2(b)~(d)iE 2= K I E
e 7 B WA — S, SRR T B S VAR PH #]
EE SIS AN R A 17N O o S ve ]
*Do—"F, e A R A R K AR

3.3. ZnO:Eu* HER R SRR

T2 B I R DO RN G T SRR R
R R A EL A S R R 7 A Y AR SR R
SYELA, A s bORL s ZUR AT R RRAE 1 AR TR0 o
DRI, 3 o 2 AU i 20 #r Rl BAAS B0 SR il did

50

IR L S o A7 A2 07 NEETTH RS R, E i
m PRI S5 db kg R AN AR T DL S B g R 55 T T e —
iR IF 70 B 3 AR F RIS 2 ZnO
W SO0 N AL EET 451 ZnO 354 6 > —Fir
hi 283 E, (low)s A, (TO). E,; (TO). E, (hight).
A, (LO). E; (LO), Hr E, UL S5 R RHE
PR, & ZnO SRS A, WAL AL E,
BLE I N # 2  R A B ) ((TO) A 1
BRI [ (LO)F FA. 4P 3 FiZsfE 573 em ™' A1 1102
em” ' B LB (0 BB AN LR IR AEIE, 573 om ! B
I fh 28T ZnO M REERL A (LO), 1XW]JH
G5 N R AR SR (WA S A TRIBREESE) DA K H
HI I T AT E. 1102 em ™' FRHEAIHL 20T RER T A,
(LO)« E; (LO)« 2A; (LO)EX I FEIN 2 5 1 hi 2

Open Access



ZnO:Eu’ W R C BUR G B & U RFIE B 5T

1102

Intensity / a.u.

1500 2000 2500 3000
Raman shift /cm™!

500 1000

Figure 3. Laman spectra of undoped ZnO film, at room tempera-
ture
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Figure 4. Laman spectras of ZnO:Eu® films prepared with differ-
ent(MZ/M2") %, at room temperature. (a) 5%; (b) 10%; (c) 15%
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