
WO 2014/002825 1 PCT/JP2013/066706 

m m m 

•it a =7 & vitimimtom x? *a&K<D«5t££ 

[0001] tf J;t/ltflxfBMM ̂ 7X» 

Weill's}" h0 

mMWMi 
[0002] (ilrV X^IBMM*) £ 

tcj; y, am^js(ct*$g^ia®^ti^o 

[0003] J5.^ /\-KT^^K7^7" (HDD) IB&S&Jttfif 

*i^®j£fb3tiT$Tv,N£>0 l£$6§E&&ft (* 

rV 7) <hL4^'b$ £fr&9^^ K£ 

0^>>y 7° (77^^/W K) ttt&n m^JttCS-e^/JWbLT^^o 

[0004] 77^V^A>f KA^JN^ < 4£^otlT, Kf<^^ 

K^-f 7"gM(Cffl^$1*£IB®$tltzx - * HI 7 £ -tz *"T £ !£<D 

'J-Kl7-fi«t^/Sfctt7'f hi7-

^4£'©^Iitf§g£U^-t < 4^T^30 £*i£<Mfi£ 

iCpftlthtctbiz, 'If$glB®^ftiLT§£#$ft£S®©&Pfi(D±$3 =fc 

i^tfai&Sfto ^ ||®IC ft ^7X1111 

cDdteU £»JT3^ 415^43tiT^Tco 

[0005] -jljs H D D0§Bli§MteHtC[p]±3fU 3E£-e&2. 5 -f > 

^©IB&Jgft 1 $T\ BBlt^M^5 0 0GB (ft® 2 5 0GB) N SfBti^ 

t^6ooGb i t/w-154y^u±m~d,m^jk^th^(Difm%istix 



WO 2014/002825 2 PCT/JP2013/066706 

^-$7<7izXV$(D 'J - Ki7-fc^t/' 

/%tz\,%=?4 JSH^M Ltz 

hZ-h-. ^MO^y 9 z> y i/ a. ted; §17-CI £: A*¥!JBE Ltc0 

[0006] ±&<Dmmiztt[^ M^si£#tf>T*igL 

tc1flJ — Kx^ —tz\X=y^ K 1&£> J; 9 &&R6 

SSLfc«Si, §u£ 

&©# ̂ LT«Hzmvtcmz, mnm^(D^?±)\,J < xtt 
<DS<=7r>t*&$££. Ls 'J ~ Ki7-&£&/£.tz.\%=y4 hX7-0i4IS 

£&oT^£>RTt£1f#^iti;**i7co *3&B/jici>^Tteu Z(D£otZ.M.%\K 

(Di/?1-)\sJ -i (SNR) o 

[0007] Z.O)£:5tsM%1m1%<Di/<fi-)\/J 4 Xtk(Ds<^'DxZ(DWfMlZ'D^T, Hid 

fo^zmtbtzfams "FiBoci^A^ijB^L^o -jsewtc, mmmm(Di3=>x 
mmzs m&m-RmmnztiTmmzntcmz, wtnsnxm\m^ 
m&tzj:mzfcznz0 

wz&vrt^T.gWLnmwwMtf^m-ibLtzv, t)\sif 
tt^T£t§^ 

< , iMiilZj: o T •££> J: 9 

(^M 2 0 0 6—1 2 7 6 24§^i (ftfF&SK 1 

) #,B,?J o ±j£<D1&M1§^<D*>'yi-Jl'S -f 

14 Jf 0 ̂ IS it fu t c tT £> *1 £ 2fc )# iz 33 ̂ 'T, ^ x M 0 £ £ ̂  & to ft 
Ti4LTJ3y, 

itzZ.il B/j b ft IZ ta^tzo 

[0008] ftfF&SKl : ftm 2 0 0 6 - 1 2 7 6 2 4 



WO 2014/002825 3 PCT/JP2013/066706 

[0009] 9 6 0 0Gbit /W-m (D'\- K^-f X 

9 K7< tf^Xg^©^©© 

¥)ff^ lzitPPIIIiz&frfrfo 6T\ £ bTl£> U 

(S N R) «T UTUt9<>:^9 L 7c„ 

[0010] U*ME£fifa7cil£lils ±7&(DTJ\stl 

(S N R) (D\&T1fWHz%^bT^& Z £^%btc0 

[0011] y)\ytl'))%^T.m^Zli=yX^WL(DRa,t<±^<mtLtc^^t, Wk% 
(fifctiJB) ©IB[cU'l4©/<^'y^©JIig<h&£o t(D^Ms Ratf*$ 

< if 
^^J:b (S/NJt: SNR) ©l£T£3l$il3£-t£<h^fr^/co 

[0012] ±§e©#if(ci^T&3ft7ct©-e&^-c 
aiflig&Jttf 6 OOGb i t /wm y^£X±T:foZ> <k 9 

(S/Nhb) 0 

15T£3l$fecT^©&^77 Sfe fc d; tf tit $g§Eiil» 
££§£<) «hT&0 

sfi£#fc-r*fca&a>#& 
[0013] i*7^SS© 

b i t y 31 U±T: h £ 'If lz m ̂  £ +i § 'If tf 
7X»feot, ^§£1f$£§EMM tf^T.S®tt. ^E 
is^xmm^s 4 o°c% P H i i ©7Kitib^ s 'j ?ju®mz3 o^mmm^ 
i±&M 1 7JU*i ±ism 1 7JU*) 'J^Hfu^©^ 
i^'if^xmmco^mco R a mt#©TO wo. 5 0 AUT 
-C&Vs %mte&sd&MfaR ^77>Mm&% 2 5 °C, p H 1 2 ©7j<g^b^ K 

'J OAjgmz 2 . 5 B^;t>*3-fct£ii 2 TJl± 'J 

-hlBH 2 'J MHtu^©^^'IMlB»^ffi^^XS^©^®© Ral 

{bffi©¥£Mfi#2. 0 0 A£TF£#£o 



WO 2014/002825 4 PCT/JP2013/066706 

[0014] ±mmirji<ti 

R 3 0 Al^T-e^U, ±&%2TJl,t} 

'j mm'&o) R a 1. 5 o AJUT-C&SG 

[0015] u/c^ 

XSIOilORafi, 1 ju.m2^-e©)l!l^JC33^T 1 . 7A^f,2. 3A 

fro, 1 0 1 • 4A^f>1. 7A"e$>S 

o 

[0016] ± 

^SI3fa0iil®fC&LxmMTMif^U-bU, ±1 BffiJiX^0t£tc, 

W^^(D±IBRM^^:70. 1 p p m~ 1 . 4 p p m07j<S7.k"<? 1 

~1 O^gjStU ^0^ ±!BRlttf 7X^1^ p H 1 0. 0-11. 

0(D7)\/t> yM^:5~2 0«M$M, 0 

. 0 5-0. 5%0^«(C5~2 *©&* ft 

[0017] z CO % B£ tc g "3 I •\ 7c ife 0 'If $ 6!B$i 7 X IZ £ IN T tt 

, ±3&0lN"ftiAMC!E*60'lf13 =7T, 

WB'&(D±BFl^ytJ3^X%m%: P H 1 0. 0-11. 0 (£>:P;U£'J;§ 

$?<>; 5-2 O^JgM^ttTcfJL 05-0. 5 

%0^f«tC 5-20 *U f(Dll lt^»X*ItfSte 

3ft£o 

[0018] d 0§gB£ lz g*3 ̂  /cite 0'lf $g!Bli^*ffl ̂ 7^ M 0§^i^;£ iZ £ IN T tt 

, 0 I\ "fn AN (C IB®0'If$£lBiiUfaJB ff ^ * S4K 0 "C & o T > 

R®^7XW©iii{:M urffl^OitffT&fotu ±lBffiJlx*£0t£ 

tCN $fll^0±iBHM^;tf 1 . 5 p p m07K^7.KT3 ^HU^ML 

> t(Dm, fflm&<Z>±B3Pl88flXX:7Z&&£ P H 1 0. 0-11. O07JU 

£ 'J 5-2 0 ^}£M T £ MHtfjfe£ fu ^0^s 



WO 2014/002825 5 PCT/JP2013/066706 

[0019] $^§ESi®i;:£tt.5IE&®J£tf6 OOGb i t /W-H4 

> «LfC&£ <fc 9 41E®^Jt^#^Ci%V,v|f 

^Tt,s cs/Njt) (Di&T^i^&ztz 
mfamiS=7Z&fa&£Vfen.^&MWmX:7Z£WL<D$k3kl5fe*fefct2>z. 
£Z^ffi£t2>o 

mmommmm 
[0020] 

& v sif *&IE&&<*<7)$M^-C& SQ 

[ H 3] (D MB iz & tt S 1t $HIESi U 1* G>Wkfi fe*7Ft7n—m-Z$>%>o 

[H4]^»|J1 ~ 3 <£ tf IttxM 1 

iiiip ̂  ^ t" m "T? & o 

[0021] j^Ttc, mM<DM&t5£tfmmmiz?^xmwtz>o m-stc&feMztz 

wth^Mmms&&tfmmmzis^z, «s *ftzizmRtzi*^ ft 
*f§BE©t60mtzifizmfe 

3*i&i\, uTomMmtmiz&^T, ftizmmiffoz 
tm-B% l& $s [Zt-o T ift L t 'MM(D t, (DX'4l\ 

[0022] (If 1 ©*i$) 

@1 fe«tt?@2^#lLt, 1 Gfc<fctm$&IE 

mm 1 ©^tcoiNT^-r^o nn iMfEti$Mtf^xMi G 

©frills HI2&, If $g!E$i®^©:M[l~££> SQ 

[0023] H 1 <fc 9 1£*&IB&&ft UCffl^ <b*i£lt*&lE&&{*ffl^771 

j£1 G (UTs r^7Xi|1 Gj tmtho ) fclu 4M>m?L1 1 

ftfc£#©R®Mtt£MLT^€>0 tf^Xg^1G&, ^JUiffiSI 2, ftjl 

W®1 3N HiH®1 4, J5d:t/*i^®1 5^WLTINS0 ^7XSi1 



WO 2014/002825 6 PCT/JP2013/066706 

Gt L T teU tctX&s M6 5mm, |*| 

lf!|2 0mm, 8mm( #] 2. 0 A JJTF *e & £ „ 

[0024] «7Xi11 GOM 0. 8 >5% 1. 0 

-f>?\ 1. 8 >5% 2. 5^>?\ 3. 5^>f#I^7XiSlG^ 

s 1f m(DT ^ 7,0 h LXMm. LT t d: l\ 

[0025] ^TfjSltCd;S;tf^Xgfe 1 

^SIS 1 G 0 . 3 0mm~2. 2mm^$fJ Ll\ Z. Z XL** 9 

1 G ©Jl<^^iSfe±©£ttf^ L/cffi©¥ 

§o 

[0026] IH2^^-rd:9^, 1f*g§B&&tt1fciU ±IEL/c^^XSfe1 G©^±^ 

®1 4±lCfiftflgJ|gJf 2 3 ^JFM^tlTlNSo 1 4±IZ 

2 3 tlTlNS^\ Uii^® 1 2 3 

[0027] am^l)12 3©JFM^}i«^ 

G±KXL°> 

=I — K LTM$c1~&JD)£, xAy 0 'J >?lz<j: UMt&JD)£, MWM&? 

$ £ d: <J JFM t S P If ̂  ti S o 

[0028] XL°>=i-K;i-e©MJlti^O. 3-1. 2^mgi 

-e©MJltio. oi~o. 0 8MmgjtN MfB&^$;£-e©j]iiJS&o. o 
1-0. 1 /xmgg^'J, ^Mib£d:t/i^Jtib©il£fr^&XA';/^'J 

> ?';£ £ d; tf o $ ;£ K d; S MJFM^ d; I\ 

[0029] fi&mgJgJ12 LTti, <$*&&©=& 
Oif&mz^hifs rn^Uftti%:WZ>tcisblz^mmj5'&0)m^C o 
u \ s c r^joi/cCo^Mmf 
mxhho mTisX LT, FeP 

t 9 tC4^T$TlN-g)o 

[0030] v K®/f lJ d: < t" •& tcisb 2 3 CDi^® < 

=i -T- -r > ? L T t d: i\ ;l>i$iJ t L "Oi N Wfofo;l)i$ijXfoZ>^-7 



WO 2014/002825 7 PCT/JP2013/066706 

PP/fJi-T^ (PFPE) ^7 

[0031] £M£l£W-Ct>Ja\, 

0% T a, T i, w, v, B, A i, N i 

[0032] 

MPiit, C r/C rN Cr/CrMo, Cr/CrV( N i A 

l/CrN NiAI/CrMo, N i A I /C r V ^0#iT±feI ̂  LTt 

<£ 

[0033] m%mmm2 3<DBfc ja#^K±"r^«ii)i^LT^ cri 
s c r^#i, ±i—tfOiL 7kMik±>——7Es isytiMta 

Ztfmip>tiz0 4%mMlis TiteH, mmn&t'&lZ'f >mx;<<y 0 
LTMtfcZtf £>0 ffiMMIr&s ^iih LTtii <(% |W| — 

Ltuu„ 
[0034] ±§Ei£iljl±^ &£Wi±§E&HJllc:#a.T\ ^©^ISH^JFMLTt 

0i]z.& _t §E4£I# HtfAT, Crlffl±CTh77i^^i/7>4 
TJU=l-)ls%(Dmm?'^RLfctplZ, =1 CK 'J timtLT^finkLTm 
*i?u £ iblZ'ffij&LXmt'T^M (S i 02) ll^JFMLTt^lNo 

[0035] ±5B®j:9tcN Git, m&mzmnwmz 
ai3ftT$mgJ£Jf 2 3^ 

M9iij 2 3^^IStj-SiSfu^s tcit 
^JU£P&£L/cU, 

7)\st> vfefomz*. V)%&m^Mznz>0 
[0036] C©i9 UT)\y-h <J ti/cil^-efe z>Ztjs ±§Elf#§Eii$ 

#:ffi^77ii^4 0lC, p H 1 1 07KIIib^ h 'J ^AMC3 0^1II 

1 7;u^ ternsiZs ±IEH 1 
'limiEii^M^77li©® R a o. 5 o A 



WO 2014/002825 8 PCT/JP2013/066706 

b y s ±§Elf 13 2 5 °C, p H 1 2 (D7miki- K 'J £ 

A5§*re2. 5 0|^;l)*^-&sm2 77;U^ ±§Ef§ 2 

'jxmmo^kMOR amti&ow-
%)m<2. o o AUTtteZxt^temmmmmis^xm^xhti^ m 
m§EratC£ttS§Eii^Jt^6 0 OG b i t >?yL±V$>Z J: 9 & 

§E&® j£ # K;% ̂ it *g§E&&<* 

hb (s/Nhb) 

[0037] (f7XiI1 G©^3tlg) 

1I3^#B§LT, ^i©ff^I(:i§f7^ii1 G£J:tf1f*g§E 

^7X111 G£J:tf1iNg§ESi& 

<*1 ©§!lis£&£*Ft~7 P—^"? £>£><, 

[0038] tts X^7°1 0 (J^Ts rs 1 Oj tmto X^7°1 1 J»t|W|*§ 

o ) 0 13^x&m%mj$tz>13^xmtt%:)% 
rait" §o 

[0039] SI 1® r7°bXJ5£Ml*MJ JC33^Ts <£ 

t/TM^ffllN/c7°bX^d:y f7Xli^MLfc„ 

T MMK PS e> t\ &&T?^^ x fr % (o® y ai umx t, a*>-r 

[0040] S 1 2 CD l~H 1 7 '> 7°I^EJ £C&INX\ '> tf> 

?2JDI L/Co C©I17'> ̂ iili, 

/"Co y 7° 

[0041] SI 3 CD r=i^iJ>^l^J ICfc^T* RfSt^^y > K K'JJU^ffl 

INT. 

# ̂  XS^CDP^JHUMSN fc ^Zf^MMWifk &4 ct ~o T0f§U L 



WO 2014/002825 9 PCT/JP2013/066706 

[0042] S 1 40 rf§ 2 ^ 70IfMJ £33^"C\ 

±§Ef§ 1 ^7°I*M (S 1 2) tmmz, =7«J d© 

m 2 =7 v fr& 9 d t IZ J: y N fuI*M© =l T7 'J > 7*33 J: tfimSflPI Id 

33 IN T tC JFM 3 tifcM4eg % =$L T 33 < d t ifX $ £ 

[0043] SI 50 £33^"C\ 7" 

it-fb-tz 'j ov -zm^tco 

[0044] SI 6 © rf§ 1 *°'J IZ&^Ts d© 

f§ 1 *° 'J y ±^©f§ 1 33 <£t/f§ 2 ^ y ^11 (S 1 2 , S 1 4 

) lE^WlzBm L/c^rX33d:t//S/ctij^y £S£lEt~£> £ £ 

£©il 1 tf'J '>$/zLlgJC33^Ttts 

ftSMiSfl^KCd: y tcQ fiffjli^ij t LT tiN —IS 

ft&SHbiz 'J VAf&ffiZm^fco 

[0045] S 1 7© r-fb^ibl^J tC33lNT, ^7X111 G©±H®tCttLTll 

®^bH^JFML/co SOOT^Cjp^ftfcM^'J^A (7 

0%) ^M^h'J^A (30%) ©;Ft^;§}t^^s ^7^111 G£&]3 

0^JgM3t*Sd^c^Tib^iHb£tT&^/co ^©^ «7XiI 

K U *?ix4*y*\ it 

^^-fb;#^^©^" K 'J 0 A-fTI">33cfc£/2] 'J "7 A-f ?|-ti 

o 

[0046] SI 8© rfs2*°'J yi/iLXmj tC33lNT, L/c0 d 

©f§2 tf'J yS/iLXmit±^V(DXmv^^ a#LTlNS±M±©^ 
/J^Pl&#£fl¥58 LTli®Wc<f±±tfS d &y £fl?58 LmM©¥tSJtKtt 

±tf£Cl££gft£-r.5o d©f§2*°'J >^>zLifM&N 



WO 2014/002825 10 PCT/JP2013/066706 

2 0 n m©H P'f fjl*/ 'J 1j%Rl^fc0 

[0047] ±§E 15=7 XS 

&w-s 
^#14 (SNR) 

0»Ra ®^b£#Pftlt~£S 1 

tlSo 

[0048] 1*#§Eti^*ffltf^Xgfe£4 0°C, p H 1 1 07KSHb^ K 

'j 0Ammz3 oftmmmz-ezM 1 ^m^n^tcm-sizi^ ±§E 
m 1 IJxmmo^kMOR amtife 
(DmiittfO. 5 0 Aj^T^&kK 1*$g§Eti^*ffltf^Xgfe£2 5°C, p 
H 1 2 (D?mik± K 'J 0 Amfc-e 2 . 5 0tP^t>*£ ithM 2 7^U;b 'J 

_hlEH 2 
W.(D^M(D R a^M©¥£Mii^2. 0 0 Aj^T^^sd: 9 
^"To 

[0049] fuMlIIfM^ LTti, p H 1 0. 0-11. 0 0 T )Vh 'J fefet 5 - 2 0 

Ls 0. 1 ppm— 1. 4 p p ITICDTK^TKT 1 ~ 1 

oftrMmmtzjimRxfo. 05-0. 5%©tii(:5~2o«i^ 
& Z tX±&(D& ? IZ7)\s±) <J M©R a^b 

i&zm&Tzzttfvzzo 
[0050] 7JI>1J 15^XSm^lZfe1±TZ7Jl>l3>J}£ 

mz&vfe&th&fiitfob-frY:w$£;thztz\ 7)\yi: vttkmz&h R 

tC33lNT J7)\S1J 'J /fc&&fofotlfcl:Mci'tZ33lNT iH^^^i=r.tb (S/Nhb 
) <D&T%muT&%imtfmt>tiz>o 

[0051] Lfru zz?-T)ui3ij)m<DpH%M< Ltcv, mmmzmKtzt 
, Ratf*$<&^TL3;l\ 1* 

7)ls1o 



WO 2014/002825 11 PCT/JP2013/066706 

7)\y~h Vl&mztttZ R a^b^+^tcjcp 

foho 7)\sti LTteu 7KI %ibi- K 'J 0 L < 

§ o 

[0052] zz-e7k.m7k.iz&MTZJ:fflz* 
ZtiTZo T7^ R 

T7JU* 'J MHlZttTZX:?Z&fc£E<D£fc&%fi&ZZttf-e$Zo 

[0053] TJUtl 'JjULmiZttT&gfcZIMtotlZ* TJU 

t) V)^tlZ$M$-kt£Zt~£M'tt,LfcR a£¥$t'fbt~£>$t]^tf?#£*i£>o ~ 

?5s Gm&(D)&&zmmzmtbtzv. mmm^^zts Razmitzm 
<0 ^w&tLT&s $y*j£:px=uutf>i£, *jis7 7 

IA\> 
[0054] r^MJ ^7^iIiICi#I^:s>t7-

•jy^XTtiJa^U 

titu£\ ti&i\ 

[0055] ;^T\ S 2 0 CD rgjH2fc&H£ (Final Cleaning) J 15z>X 

SfeCDBEl^lk mMcdtucj: y tf ^xSAjutlcgl# 

totisii-eh y s t> # & t> © -c & a „ 

[0056] IHISt^Ii^ill 

TU/ctc^^Ltey, 

[0057] 

IS ft b ft T amiE® ££$; ̂ ftSitfiHc^ftS^U^'J tc J; y 
N ^^,^M)l^:lx^/c^®^^,IE®$SfrCD'(H-§-^i^te;J;b (S/Nhb) CDiJST 

£+#KirpftJ-r£>c:£tf-e$£>Ji*i£ LT, f7XilCHS©7Jb^ 'J M 
R a^b£ffl^£0 

[0058] UtTOCte, ^S0llCa(«7i^ R a^b©!5H 



WO 2014/002825 12 PCT/JP2013/066706 

isbho 'jafc&igicj: y 

am^in (MEH) 0l3fp]tt0/^7 

7)112 
(S/Ntb) 0 

s c £ ifx $ ait*g§E&&<*ffl $ £ 
o 

[0059] 7 XS^x©!^®!!^ tiN /c^i^JiAFM (Atomic Force Microscope; 

m=s-mmmix) zm^xmfetzo «7^ii©®Ra(^7xii 
±CD 1 [x m X 1 ix m®IE^'M:pIi^;&)lJj^t"'2)o R a ©^FteMSttdU f7XSi 

±0 1 limX 1 /x m 3 Mp/rJ^-h/UJ^ LN ^©^:t^'(iji£:^<#)'g> 

o 

[0060] T7^ R a^)|JJ^-r^d(>:T\ 

'JMUcDfu^® R a^M (Rafit©^) >UJ£Mm$UC J; 

R a^McOT^Mit^&So 

[0061] *mM<DMMiz&ttzti^7>gwi<Dmiti5m&, &±<D*?izmf&-zti& 
o CI tX\ M I lZ7jk~$~ 13 X&WL 1 GA* 

il©<£ 9 LTfH£>tl/c"77.SIS 1 G^T^INTN H3 2 

£C^^fli$lxEEii£S#: 1 AM# £> tl S 0 

[0062] LTti, ±$© 

I*M£HTt#£>tl/ctf^Xgfe1 ^7X111 G©Sii® 

tCN C r C o F e Z r R u fr 

£>&SIB[q]»PTifeji, C o C r P t £&£giti&m§E&Jf s C^0 

F^^^4S;i)f]i^jii;^l"r^C«>:^d:y, SitfitmiEii^it 

1f*g§E&&<* 1 So 

[0063] (^BteflJ) 

±§E»©MSIK33I vT^ Ltc 13^Xgfe©i^£;£izts^x, mz *° 



WO 2014/002825 13 PCT/JP2013/066706 

J f7XSSl0ilfflRa 

) (Drnt^mu zi&'im.T.fc (si 9) tLrs mmmi fr^^mn3iz 
G^^L/Co G 

K, 7)\st) 
m^Ltzo mm\ 1 frbmm\2iz^tm^fi&^tz0 

[0064] (^»ij 1 ) 

^MlUKis^-twu rn2^'j y VZLX^J %fit£-?tcmz, 1. 5p 
p m07K^7K"e3^r^, JS^X&mzttLTisW-i) yyiz&h 'J >xz 
mMLfz0 is =7p H 1 0. 5o?^mt± K u 0Jxmfet 5 

mzo. 1 %<Drz=uu£'>miz 15ftmm& 
Ztto *0^ ^77iS0S«IM^tTft^fc„ 

[0065] (^»IJ 2) 

MM®\2 IZ&^Tte, rf§2*°'J yS/nIgj «7Xi 

^KttLTfefczk£ffl^&*>-\',7-lJ 'J >X£^teL/c0 ^0^ 

^77Si1 G^pHIO. 5 07K@£ib^MJ^A^£5^|gM3tt7t 

fes ^7711^:0. 1 %0:PX=UUtf>I£tC 1 ^0^ 

% MTMC ct lJ =7 XS$X0ltilt/&/#;£:fT4 O /"Co 

[0066] (^»IJ3) 

^MJ3tC£lN-a^ rfg2*°U >^>zLl;gJ 1. 5p 

p 11107X^7X^3f7XilC^LT^t7-lJ '>1 

«L/c0 ^0^ ^7^SS4 p H 1 0. 5 <Dfrmt± K 'J £ A&&£ 5 

j;y^^xmmmmm*nt£?tz0 
[0067] (mm 1) 

mm\ uc a IN T tis rm 2 *° u «> n. j ^tj^tcmz, ^7x1 
*££0. 1 %0:PX=UUtf>SHC 1 ^0^ 

f7^iS0SM^^/:„ 

[0068] (hbl^ij 2) 

mm\2 KaiNT^s r^2*°u «> vZLigj £*T&^tz<k\zs MTK(C<£ 



WO 2014/002825 14 PCT/JP2013/066706 

•g> # 1 GCD }%&% tr 4o/c0 

[0069] CPJU^ a^b©)il^> 

-hHE^ite^y 1 3 s 33 <£ i/ibi^y 1 ~ib$&#y 2 £L Tt# £> titc 

1 0 0W771S1 G)i^, 1 Oft©f7Xi|1 G££$lXyN AF 

^f^XS^CDI AtmX 1 AI m CDIE^MPI 

#UC33^TR a©>U^£3 

[0070] m 1 LT, f7XilC^Lt, 40°C 

T? p H 1 1 ®7KIIib^- K 'J ^7A;#^"e3 0^(DTJUIJ 'J fo&Zfrftifco 

"tOXgs A F MZR^rTJIst) 'JtQLmTM&O&X^Z&fclZ&^r. 13=7 

711© lixmXl 'J MUtuCD R a ®>fjj£ 

UiuMCO R a CD>UJAE!£: 3 ^Fjrlf^fT&o tc0 

[0071] B 2 0)TJU1J 'J fULMT^t LT, 2 5 °CT p H 1 2 ®7KIIib^- K 'J 0 A;# 

St2. 5 0tP^0f§2 :PJU£ 'J2fc&£fT&ofc0 AFM^ffilNTT7 

Jl/fcf7XiI©1 ju,mX 1 ju,m© 

'J Mlltu© R a ©>U^£H Ului© R a 

3 7c o 

[0072] £->|JJ££jC33ttS T7^ 'J Mlltu© R a >U^ii£N T7^ 'J 4M&© R a 

£&»WC33ttS R a^blil©¥*IMii£ L/Co 

[0073] 1 ~^»J 3 tb&0J 1 -hbl^ij 2 ©£#£ 33 tt £ R a 

1 

[0074] ^ISIGH:, 1 /<y T^afc y 1 0 tl, 

±§EM£}Sffl Ltco 

[0075] K 33 w- s 

^»J1 ~hb$^iJ2T\ T7^^ U 

tZfritz 9 0$©Ht>7o,»U©^fr£ffiE(£>2 0^0^77111 G^lxy ft 

LTfiofco 

1 s«#L/c^^ixy aiLTffl^^co 



WO 2014/002825 15 PCT/JP2013/066706 

[0076] cc±mmm\^ 3S mum 1 2020^: 
1LR a L/co 1 ix m 2^JsrC©>D££ LT^ A F M£ 

^f^XS^CDI |imX 1 ix m ©ZE^Jf^pIi^UC 

£l\T R a ©)U^£ 3 1 0 0 fx m 

©)il^i:LT^ 1 O^mXl 0 AtmCDIE^MSI^UCfc^TR a©>UJ££3 

[0077] y^ti^m^mtLXs 3o°c©P 

H 1 1 . 5 ©TKSHb^ K 'J ^ A;#>fc J; y 6 0^^7K&)i^©;5:>*M 
II £ fro /"Co 

[0078] 2 o&off^xg^i GK, ±$©fi&mgJi£Jf/£ 

ML/CO ntTOc&, mmttezmmmmiztttzsNRmttimL 
tc o 

[0079] 

CI £: tCct lJ tT&o tc0 

£^b3-&Tif^£§Eii U yi^ 

fco 1*#§Eii££fr©§Eii^Jt^ 650Gb i t/i nch^Lfc0 

[0080] fi&fl'xv K£ L"Cteu K (§EM) tGMRA-y K 

(if£ffl) K^ffllN/co SNRil^ 

~ - 0. 1 d b & TAJN -0. 1 1 d b 0. 20db & 

TBJ% -0. 21—0. 3 0 d b & TCj, -0. 3 1 d b 

e>M rDj tLtco dceiN9 s N Riittt, D&^/cg^MLitctt 

"TS^^^-To 

[0081] mffi&&ftfe.lZ&2>JLI7--e$>2>Z.t*Bfrlto2>tzltolZ, ±.^(D7)\st>') 
&)#MlIfu©tf 1 G0;*)iH4^ LfcO S A 

(Optical Surface Analyzer) H & %¥&^W\5tW^W.I>Z £. h'X 

l^gtC^T56§IL/c0 K¥&mMftffimWlZ£ZWfa(Dt)0> Mit^ 
it^iE^gfr 1 tmtc y © ft 3t ti ̂  ̂ 4 ̂  © » © -e * ̂ ix t s ̂  M 



WO 2014/002825 16 PCT/JP2013/066706 

< 4IN d t JkTjsto 

[0082] n4 tc, mm 1 3, 33<£tf J£&0U 1 ~ J£&0!J2 tCattS!¥«£ 

o JH*fttCti, g|4Hti, ^»IJ1~^»IJ3, 33ctt/hblx^J 1 ~ 

mm\2 tc 33 ̂  KM-TSmmmtw©SNR 
( d b) , ( i V) 1 ~ 3 , 33&Xfmm\ 1 ~ 2 K33ttS 0 S A t) 

0 > Mil, (V ) 1 ~ 3 , 33 <fc t?mm\ 1 ~ 2 o 

[0083] 1 tC33lNTti, ( i ) H7i^ Y R a&it# 

ti, TO. 2 5 (A) J , (i i) i27J^ 'J&}#©fulitC33ttS R 

Mti, r 1. 3 0 (A) j -e^j, ^»J1 0^-e^^ti/c^^xS 

N R# (d b) ti, r0. 2 1 (d 

b)j, (i v) os A^> Miiti, r7j zfo-otc* tomm, Mti 

TAJ if^b>tltc0 

[0084] 2 tc 33 IN T It, (\) Ml 7 list) 'J MM® wife IZ 3311Z R a 

TO. 37 (A) J , (i i) M27)\sti*)}%ft(Dmmz&ttZ>R 

ibiitti, ri. 40 (A) j -e^j, mmm2(Dm*zm^ntci3^xm 
N R# (db) it, r-0. 1 2 ( 

d b) J , ( i v) OS Atl^y Mitti, r 1 0J Xfo^tco !¥ 

m& rBj tfrnzntco 

[0085] HMJ3 tC33^Tti, ( i ) B 1 TJUtl <J £PI0fuf£tC33tt5 R a^M 

ti, ro. 4 5 (A) J , (i i) |27J^ '))%ft(DmmzlSrthR a^ 

ibffiti, r 1. 98 (A) j -e&y, ^WJ3©^-eM^^ti/c±(^xa 

^^TiS^Sftfcli&sBii&ttCDS N R^ (db) It, T-0. 2 3 ( 

d b) J , ( i v) OS k-h^y Mitti, F8J i¥# 

ti rcj if%btltc0 

[0086] imm HC33lNTti, ( i ) W, 1 7)lt) VfofrOMmzSttZ R a^M 
ti, ro. 5 3 (A) J , (i i) B27 )\/tl lJ)$t)#©fu^tC33^S R a^ 

Mti, r2. 11 (A) j T&HK immi (D&ftzm^ntci3=>x& 
N Ri6 (db) ti, T-0. 3 9 ( 



WO 2014/002825 17 PCT/JP2013/066706 

db) j N (i v) OS A* Mitti, r 9 J M 

ti TDJ Xfo-itco 

[0087] mm2izis^Ttes (i) i£ 1 yjvtimiz&vzR 

ti, ro. 6 4 (A) j N (i i) W.2.7 J\stl 'J )%tM*(bWikiZ'&ij Z> Rat 

Mti, r2. 53 (A) j -e^y, 

m^m^xm^ntcmmmmwosNRm (d b) it, r-o. 55 ( 
db) j, (i v) OSA ti^y Mitti, r 1 1 j -?$> ? tco w 

ffiti r D j zfo-otc0 

[0088] M<bUT rAj rcj T^tUi', 

t?»C^ fo&tzfc, ^|«!J 1 ~3 , 33 <£ 1£&0!I 1 ~ hb$$$J 

2 ©suites-3'mi, tf^xMti, mi 
il®R amU^.(Dm^\$.ifO. 5 0 AliXTXh^, I27J^ 'J MUtu^ 

ffii^XllffiilCRallbfiffl^fii)^. 0 0 kUTtUhm^XU 

§¥{ffi TAj 33<£t/M rBj 0fL£tC±lTfi', M 

1 7)\st> {)^W<k(Dl5^X^m.(DmM(DR a tM(OT£Mit^0. 3 0 A 

I2 7J^ 

©R atMcW^HW 1.50 AJaT-e&3£#-e£ii£3ttfc;tf;7XS4& 

7^1^ CI Ul^o 

[0089] «^mt/J:b$^JH33^T, OSA0U 

£1% R allbfti)^ N d ^^5611 

X^tCo 

[0090] ±IEl5H^ia)^^xS^1 IB&S&Jgtf 

600Gb i t/i nch 2J^±®/\— Kf < K^-Y 7"S®tC^HN <c>tl/c 

i§^tC33lM:t„ (S/NJfc) ©IgT^I^C-f 

it $6IB® Ufa m viffittZo 
[0091] J^±, 

tl/c^Sfe0^H33 cfc XfMMWtt^T (D&ZmvsZfc o tCDT'ti 

t^t^Xbtih^T:hh0 *fgBJ3®I5HI5HH<£ ̂ T^3ft. 



WO 2014/002825 18 PCT/JP2013/066706 

1*^01501 Gfcfc J; t^X tiS d t ifM 

•§•<£>!!# 0/3 

[0092] 1 1 G 11 ?L 1 2 

13 1 4 15 m±^Ms 23 mn 



WO 2014/002825 19 PCT/JP2013/066706 

!t#©S6SS 

6 00Gb i t /wm y^u±z&z>mmm%mz 
m ̂  b n a it SHE®*®** m 

m mmmmmm 15 
4 0°C. p H 1 1 0)7mit1- K 

u i?Ammz3 oftmmmz-ezM 1 
^ tulEH 1 

®0R amt\$.(Dm^\$.ifO. 5 0 AJUT-efey, 
2 5 °CN p H 1 2 (D7m\t1- h 

'J -7A;#>fc2. 5 0|^;1)*^-&S^2 77;U^ 'J 4M£fr& o *:*§£• 

tuiEm2 'J 
i®©RaMO¥iW2. 0 0 AJ^T^&S, 

^7Xllo 

*Ji2] fu§E'l*#§Eii^*ffl 

tulEH 1 T7^ 'J Mlltu^© R a mt\$.(Dm^{$.ifO. 3 0 AJ^T 

-c&kK 
tulEH 2 :PJU£ 'J Mlltu^© R a 1 . 5 0 A J^T 

^ii3] 

Rati, 1 1 . 7A^f,2. 3AtfelJ 

% 1 0 Atm2$IiiT©)IJj£tC£lNT 1 . 4A^P,1. 7 Atfe 

s, it^iiij/:S2tciEi6©iti)77ii„ 

^ii4] it^ii 1 ~ 3 omn-fr 1 ii tc IE® ©it f7 7ii©i 

R 15 =7 X SB** 0 tc L T 4 to ti, 

tulEWJ^IfM©^tCN WJ^^©tulERM^^^Xp|3^"^: 0. 1 pp 

m~ 1 . 4 p p ITICDTK^TKT 1 ~ 1 O^Pe^gMLs -^CD^ fulERM 



WO 2014/002825 20 PCT/JP2013/066706 

0. 0-11. 0<DTJl,ti'Jigfc£5~2 0ft 

05~o. 

Site 5 - 2 0 S65 fts * 

tis, 

[i*^ii5] =t mM 1 ~ 3 1 Jiic§ai4<z>if 

^t^i-e^oTs 

RMtt f! =7 XSPfa CO in® (C ft U T 4t> tiN 

ftllBWIIlfMGDflBCs fiffUfjicDTvpl^M^: P H 1 0. 

0-11. 0®7Jl/^) 'J}§&£ 5-2 fulBRM 

tt#7X^0. 0 5-0. 5 %©W«HC 5 - 2 

iltf «53tu 

[I*^JI6] =*5RI11 - 3 (Dfaftfr 1 

3t^;i"efeoT, 

^Xp|3^"^r 1 . 5 p p 

m(DTK^TKT 3 ̂ ffij®M Us ^0^ 

^ P H 1 0. 0-11. 0(D7)Uti >jm&£ 5-2 OftmgMTZ& 

^(D^s Ititm&IfM^^ftS, 

X S® CD ̂ 3s^/io 


