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Effects of surface termination the growth characteristics of epitaxial Pt thin

films on SrTiO; (111) substrates

Pt &% ¥ DRAM, FLASH, FRAM 5 Th%3H B4 2219 v A5 2 A s
HEHI glon, 53] 38 W&o Fujx2A EAo] Fdte] $E40] b (111) 9

2 54 bk o] A2 electro-migration®l] W& A3 o] AL, SS9 ¥k-gA o] ohe F
AE 7ML Ak wabA], (111) A& 7F prabete] 43 543 E oA FRo s A+
7t A3 dQashy, olF7tA] €S A7} o] Foix|A] okt SeTiOs 71#e AATz
(Pm3m, a=0.3905nm)= T-4¥3 B559 AR 729 FAISH] W& &4 k] Ao
7+ A3k 7] @o)th, B3 SrTiOs= DRAM 1 H A H U 2 A E A o] 280] H& S A3 =}
Ao EA 2 AL % 31t} welA PtE SiTiO; 7| H o] o HBAE ZEA| A AH o A
o A%, A3, AT 2SS BESE AL FF FAAEY S L A8 Qo oA
g5 & gloj.

2 AT A= FRAM % PRAMS] AE 2 Fo] 2ol pt T4 A% EAS X35

2} gk pr Bbeke] 7|2 A A 54 S W YA ¥ uE
WS F7] Y98 SITios (111) 71¥E& 54 Hog ¥4 A
SrTiO; (111) 7]l EW AH2E 98 HCI-HNO; (3:1) £do® 487 buffered HF
(NH,F:HF=7:1) 880 2 28-7F 72} o A 3+ &, 850°Col| M A4 B 71 A el E 4587 23
3t 0.2nme] FolE 7HA T # L ¢ B2 A] (terrace) TF 2 A A AT} Pt 22 jon beam
sputtering= ©] 83} 400°Col A FZE A, A3 27]) AeE #2387 98] 5nm FAZ
F2Th Pt W 72 E 4P E 17 (AFM; Digital Instrument) &2 #2319 0
, vrakel 44 R ARY A 2 A3 T2 E FE3H7] A8l Cross-sectional H3FO =
A A LE A AE v 7 (FE-TEM; JEM-2010F)S- o] 83131t}
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Fo n2ARL, 4Y 54

2] (surface termination) &}93 T}
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dutd o2 A A2 (surface termination) & E3) ol 3 B A] whuto] AL FAFA T
T EIEHD QG Aoz FA M FUHS 7L G 2H o2 AT 1 Hlgtx
TFZ2E AsE RS g w2 prodgte] AR 2 wIES FAAT 7 94
SITiOs (111) 7] 2] ¥ A& FPsA. 28 12 3:1 SrTiO; (111) 71 & HCI-HNO; £
doZ | A3 F45E A e AFolth Dent 27 AP EHEF gEs 1x7} Y
Aol ZE oy, Aol AN 1Y 1(c), (AN Y EHS2E FAshA Bate A7 o
FLAFHATG. o) 9] §Ho] EFEHOEZM o F Yo 2 tFY o] o|x 7] HELZ A}
g9 weA A" AL A ATl Y8 dIFed dFEAE AU o) F
buffered HF (BOE) -§-<§¢| 7} <18 € 422 AAHIIT 19 29} Zo] A Eun}p 7

9 ¥ 254 BOE §4& o] &3t o Ha F, 458 X3 JFHL2 HYgAE
FAAL ARG A A FoAS AR A3 AAF vl2 I 3 AR o F
F A A BHE AT A H & A X SiTios (111) 718 A5, dlgx §
Aol el ¢ FH F2E H whd, AT = HEgs TR A AU ol A
ol #H ] 35 FxYU SHYHE WA A X F BV A Aujd S T wEs
7t HE Ao R AtREH

1% B9 Azt pe g A 4 v X e 4FE dolry] 3 EE HYE ¢ @
7183 & 71w ol A Pttt AgA A v R 1Y 45 W A E A%
719l o] prubuke] WAlop gt Nl g sl gdEelnt. gA o E EW A&
7} kg A8 Zol7t AA AR, A F S P g e BEH M5 < & 7| He
PrEtete] BAo A e e sldAd el ¢ F U HFE0 g B HJUT WA A
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UE ) BANE ARl ol ThE PP L BAYA YA b ZHA B 7B
ol gt % 7ol vl WP H ARl $5EE &+ AT A}, 17 59 2o] 7} ure

L

BEe 3 2718 vud A, 038 Ed X5 &3 71 @99 prtgol 1 A3
o2 vetgted 7193t vhee Al Al A 7E 348k wettability 7F 24§71

FLo2 AR 9 ol 19 6(a), (b))l A T X2 < & 7| HH 9 Pt 22 70~130= 9]
contact angle& o] 12, 3 A 2|3 719 o] Pt ¥ H-2 1355 2] & contact angleS H ol A
o7 FAHAT. 28 6(c), (DA MEISE &3 B9 318t 24 & S Ao S, Tie =
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A 7 gle i Aa e 3A 24 A webA Pl SITios 71 B3 A ekE AlolE &
®

of 2ol 714 & Aol EQ top fec Al EE FASHE At 28 Zavt AA 79

N

A AFHE FAAI7IL, Pt £ 43S AA T Aoz AadY.

Fig. 1. Formation of terraces of StTiOs (111) substrates by 4min etching in 3:1 HCI-HNO; solution :

(a) dents after etching, (b) terraces after 45min annealing, failed processes after (c) etchiﬁg and (d)

annealing.

Fig. 2. Formation of terraces of SrTiO; (111) substrates by etching in buffered HF solution and
annealing: AFM images of SrTiO; (111) surfaces (a, d) of as-cleaned, (b, €) after 2min etching and
(c, ) after 45min anneaing with (a~c) rough and (d~f) smooth surfaces.
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Fig. 3. Critical roles of buffered HF etchant for terrace formation of SrTiQ; (111) substrates.

[110] zone

Fig. 4. Bright field and selected area diffraction pattern images of Pt thin films on (a)
non-terminated and (b) terminated SrTiOs (111) substrates. x indicates the diffracted spots by twin.
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(a) Average (22nm) (o) Average (20nm)

Number

25 x 25

Grain size (nm) Grain Size (nm)

Fig. 5. Grain size distribution of Pt thin films grown on (a) non-terminated and (b) terminated
StTiOs (111) substrates.
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Fig. 6. Interfacial contact angle and between Pt films and (a) non-terminated and (b) terminated
SrTiO3 (111) substrates and surface chemistry of (c¢) non-terminated and (b) terminated SrTiO;
(111) substrates by uisng medium energy ion spectroscopy (MEIS).
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