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The Grow th of M gZnO Thin Fim by MOCVD and
the Application in Solar Blind UV D etector

U Zhen-gang' >, ZHANG Jiying, JANG Da-yong'’, SHAN Chong-xin',
YAO Bin', SHEN De-zhen', LU Youm ing, FAN X W'

(1 Key Laboratory of Excited State Processes Changchun Instinute of Optics Fine M echanics and Physies
Chinese Acadany of Sciences Changchun 130033 China
2 Graduate School of the Chinese A cadeny of Sciences Bejjing 100049 China )

Abstract The application of UV detector n canm erce and m ilitary are mainly focus on photanultip lier ube
and UV detector based on silicon at present However the pondersity laige energy consumption and the at-
tachm ent of the filters have certain lin itation on the application of the photanultip lier ube as the UV detector
Recently more attentions were paid on the solid w e gap sem iconductor UV detector especially for the po-
tential app lication m solar blind region (220 nm to 280 nm ) for the detection of the m issile phme The realr
zation of GaN ~based pn unction detector accelerated the development ofUV detector in solar blind region But
the lack of the lattice m ism atch substrate for the grow th of G aN -based m aterials lin ited the rising of the devices
efficiency M gZn0O appears to be an xdealmaterial for the application of solar-blind photodetectors because it
possesses unique figures of merit such as availability of latticem atched single-crystal substrates tunable
band-gap (3 3 to 7 8 ¢V), relative low grow th temperatures ( 100~ 750 C), nontoxic and low defect den-
sity. M oreover it also has a good potential app lication in deep UV region In this paper we obtained the pure
cubic phaseM gZnO alloy w ith 255 nm absorption edge by LP-MOCVD, and realized a solar-blndM gZnO pho-
todetector The peak responsivity of the detector locates at 250 nm, and cutoffwavelength at 273 nm.

TheM gZn0O filnsw ere deposited on sapphire substrate by LP-MOCVD. W e select bis( T15-cyclopentad ie-
nyl) magnesim (M g(CsHs),) asM g source dmethylzine as Zn source and high purity oxygen asO source
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The grow th tanperature was fixed at 450 'C, the pressure n grow th chanber is at 20 kPa The grow th tme
lasts for L 5 hour then the filmswere taken out fran the grow th chanber Energy-dispersive X -ray spectrum
(EDX) measuranent showed that the canposition of the films isM g, 5, Zny 450. Secondly the nterdigital Au
electrodes w ere fabricated on 50 nm Au layer by conventionalUV photolithography and wet etching. The inter
digital fingers are 500 Bm in length 5 Pm mwidth and the spacing beween the fingers is 2 Hm.

The XRD pattems ofM ¢ZnO thin films show only one shaip and strong diffraction peak at 36 62°, which
is assigned as cubic (111) orientaton The HMFM of the diffraction peak is only Q@ 16° which shows the
high quality of the thin fim. The diffraction peak indicates that the sanple has am etastable cubic phase w ith-
out phase separation The absomption spectrun shows that the band gap of the M g, 5, Zng ;50 is at 4 86 &V
(255 nm ), which has step i the phase region reported in literature (4 0~ 3 0 eV). Aswellknown the low
grow th tamperature is beneficial to the cubicM gZnO filn w ith largeM g camposition  due to that the m etastable
state ismore easily fomed at lw grow th tanperature The responsiity of the detector exhbits the peak energy
at 250 nm and cutoffwavelength at 273 nm, which satisfies for the wavelength-need of the m issile fhme detec-

tion in response wavelength region
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