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Microstructure and Microwave Dielectric Properties of ZrTiOs Thin Films
Prepared by Metal-organic Decomposition

arEe!, MEy
(Chang-Sun Park' and Ho-Jung Sun'®)

Abstract

ZrTi0, dielectric thin films were coated by metal-organic decomposition, and annealed by rapid
thermal processing up to 900 T for their crytallization. Crystallized single-phase ZrTiO4 thin films
were fabricated above the annealing temperature of 800 T, but their grains were randomly oriented
without specific textured orientation. Best dielectric properties were presented by the sample annealed
at 800 C which had crystalline structure and flat surface. Dielectric constant of the film was
maintained at 32 throughout full frequency range up to 6 GHz, and dielectric loss was varied between

0.01 and 0.04.
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Fig. 1. Process flow for ZrTiOs4 thin film
formation.

40 kV)3} glancing angle scan(3°, 30 mA, 40 kV)
£ o] g3te] AW FdAE L= e A 3
APAQL EAegct. B8 AHe FdALE 2x
o W& TEAALr A3E #AFV] H3 AFM
(Atomic Force Microscope) 4% AA)39t).

23 RU8Y &%

ZrTiO; 2o 1 MHz ©| 3 AFaalA e 4
EAQL 23357 A48 Pt 4EAITE A2FHEHEL
2 &8 19 2@ ¢ #Zol MIM (Metal/
Insulator/Metal) 74 A €12 A 25 & FRATH
FRAAZ FF4E 47171 A8t Ox (G Torr)
EY7194 300 C, 387 dXEE AASA.

AZd MIM AsHAEE LCR-meter (Agilent
4285A, USA)E o] &3t} 75 kHzolA 1 MHz 7t
A Fu4 W3l g AWML (capacitance)
FAL£4 (tanb) & 43 H

A8 1 m o FAE HAE Al AFASoR F
Zate] 19 2(b) ¢ Zo| circular-patch capacitor
E AFstg e A& circular-patch capacitor
¥ vector network analyzer (Agilent HP 8710C,
USA)  o]&3) 05 GHz 9lA 6 GHz7M A 34
WAl WE FAAEFY FAEAE SAHSET



(b)

a8 2. (a) MIM AFAE e ZAE (b) circular-
patch capacitor 9] R4 X,
Fig. 2. (a) Schematic diagram of MIM capacitors,

(b) Schematic diagram of circular—patch

capacitors.
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Fig. 4. Cross-sectional FE-SEM image of the
ZrTiO4 thin film annealed by RTP at
800 C for 2 min.
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Plane-view FE-SEM Images of the ZrTiOs
thin films annealed by RTP at various
temperatures: (a) as-coated, (b) 600 T,
(c) 700 C, (d) 800 C, and (e) 900 T.
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Fig. 6. AFM Images of the ZrTiOs thin films
annealed by RTP at various temperatures:
(a) 600 C, (b) 800 T, and (c) 900 C.
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Table 1. AFM roughness of the ZrTiOs thin
films annealed at various temperatures.

Anneal temp. rms Ra Ro-v
() (nm) (nm) (nm)
600 0.56 0.71 1.69
800 0.45 0.56 1.35
900 4.36 5.86 13.80

rms: root-mean-square roughness
R.: average roughness
Rp-v' peak—to-valley roughness
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Fig. 9. Dielectric constants and dielectric losses
of ZrTiO4 thin films measured in low
frequency range (75 kHz - 1 MHz).
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