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Mechanism of ferroelectric phase evolution for ZrO: thin film by wet annealing
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[FX L ®HIZ] ZrO, HEIZ IR - % T tetragonal (t) FANLE SN <, BREVLHRIZ K % i85 ENE
orthorhombic (o) FHOREBLRKNEETH 503, Fx 1Tk, vy MVLEECTHIUL, o FHOFRELD AlEE
THHZ Ea@WE L[], L, T OERESMIL FeRAM, FeFET 20D A £ 1 534 A HICHNT T
IR THY, BRIWENSVNETHD. ZOERIZHET, AFEOENEZ, v = v NEYLEIZ X
% ZrOx WM O IREH B B ORI & U7, ARG T, MEARORERBEMML, ZOm&aThH
5 ZZ0 DFAERD TEZTAHELI LV FHEHOL L, 7= v FMEVLELN HFO,-ZrO, 423K [E 1A% DF
e L UONEFEMARBUC G X 2 BB 2RI OVWTHET S, £72, V= v MULEOFEE
REEER IS O BRARIC S &, ZI0, DIBFEM LA WE TE D57 m RO W T hikm L7z,

[EERAE] 1%HF Peiic X v ARERLIERRZE L7 p-Ge EiZ, PRE 15+£2 nm @ Hf,Zr0: K%, RF
co-sputtering 74 CTERIRIC THERE L 7=. 600°C, 30s, ZEHRFFAROMMLEVLEE, 300 %7213 500°C, 5
min ® 7 = v FREK T O Sa{b&ELEE (PCA) 21T - 2. KM kil 2 2SS X#REHT (GIXRD)
BIEIC L VRN L7z, 7ed8, Vi TEMBIZEL D, tFHHOMMRIRIL PCA TEE LW L 2B LT
W5, —EREBHI X LTI, Al EfEMA HZEAE LT, MFM v XU X Z/ERLL7-. MFM % v /<
T OS-ER (P-E) FtEB LOEREE-ER (0-BE) Feitkz B 10 kHz 12 THIE L 7-.
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Figure 1 Phase fraction versus Zr content for Hf1.xZr«O2
thin film without PCA and with wet PCA at 300°C.
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Figure 2 Schematic phase diagram of HfO2-ZrO:
system thin film (a) without PCA and (b) with wet
PCA. The wet PCA effect is considered as suppressing
the film thinning effect.
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