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i  MIWHERIOEAN > StHE-NMIEEREE  FHER
BOLEEBREZERERM T 2N TGEE - BAERESER  HE
P 0 TR AL - — G B R 3t R (o B AR % Bh T DARG 0 T RE s A AR © F
FHEFRAEEFE 2 REAVRZEEHBZHNEBNEELR B
HEBEMHEE B ZMIERE - R REBERZERERTEMILO
ZEEVRZENEEZLEELRE  AEHEEERIGETLMF
W mERE -

REBAREZNIGEG EAMEARERBZERBEMNIE
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B F5 6L M 55 98 14 R B8 B BE (Magneto Rheological Finishing > MRF)
MIE > AEREERIOZEFEFEERS EREEEUTZ AR
ETHMREOMNIEE MEREERRK - B5E > HEEH ML
HIET RS A EE D HEHENGERSHFN2wt%Z S15 8 7 & 7
BEEZmMEKER Hig BHEEENRIOCREEEABREYI0% Y &
BAKBERCAEN2C)ZEXBNI0YE 1% » ETFHG K
7%~ RINEE(PA)EZIE

BE AEHPIHEERAERIOZEEMNI FELREE
REMBEREEERBRENTE TOMNAFERRAEEERTFE
(Gas Cluster lon Beams » GCIB) . BB Z T £ -

HEZ FRHETNRAMIEBEZENIHWE  ATHEREHE
E > ETHEABRRBELYWEN > CHEEWE % » BT HB
4% B % ¢h %) 75 (CARE - Catalyst Referred Etching)Z RE I T -
CAREB AT Z I TR 4 T #1T -

L& - &K

fE g - 8

ERE R ¢ 10.38/57 68

MR e R B 1088 /5y 88

JILHFR ¢ 5057 88

M TEEH : 250 hPa

Hig BEFRBERIOZEEZ%  BZERZEEEETK
CaEL6SC)ZERMELIN058E - Hik - HZERETHALKZ A
M ERR - BE O ETERRFIEEKZELE  EENEEEARKIOZ
ERHEFABEZHZBEY - |

RUMEAFAERZEUVEREX A AEEEAENRIOZ FRE
MARFHDEBENEEBENEEFKER(132 mmx132 mm)Z EEE
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firz 1 pmx1 pm>Z @I 455219 7R E (Rms) /0.040 nm > A&
FE (Rmax)20.40 nm -

FARTFHEMBANEND LT ESZEUVE A EEREH
EHI0ZFRE P21 pmx] pmZ EIRFTH 2 E/EERL um ' EH
10 pm ' U T2 REEE 2 K KERS29 nm' > H/NEKL.15 om -
2 ZERASEERI0 pm ' DL EH 100 pm ' DT 2R EEEZRAKES
1.18 nm* » F/NE £0.20 nm* -

<BERBI~3 R LB Z 8>

{5 FI Mo3E & Si%E - #EH B 7 R B X EHE (FH/E B 40% )Mo/E
(EIFHEE - EE2.8 nm)KSiB(ETHERE - EE4.2 nm) » K&K
SifgLL4.0 nmZ EEAHE » P Lt AR 10 RS 8K A E21 -
EFABFREBELINESRERSE210 » BT RBHE P ZMoKkSi
BEN FHENEEERIOZFRAZEZSZIANAE BRI - BT
HZ REBREN K8 scem -

MNERBRNBE2IZHKER  EMEBEEMN S BREE21E - #
BT RO BB RufREE IR 22(E E 2.5 nm) » B pHT 2 @ RS IE 2
E 20 B F BT OB S A BCUE RufRE R 220F > RuBIEHN T Y
MERZEREZERZIAFARERIOE  BEFRZRBMNER RS
Ssccm ° .

HX  RELENXEEEAERIOZERE L FEHDCHIIERHE
7% BEMEALREE24 - REEAI~3RIEBPINZERE - ORI
™ R EETaNE KCrOCNEZME 2 REHE R A REE24 -

ERERAII~3KEBBIIZ A mBE24 > 3EHDCREIE > B/E
TaNJg (38 2B /) R CrCONE (B8 A M el /@) » T i fm % =24 -
X AR % 0 5 XS 4R 8 & F 0 6 7A (XPS(X-ray Photoelectron
Spectroscopy)i%) @ I E TaNJg K CrCONJE Z Tt R4 Bk - TaNJ@ & {E H
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HE > RArRRENRBZEERBRET  FAKEEREE ¥
RBIFIRZ G EBE Z TaNE (Ta : 92.5 at% ~ N : 7.5 at%) « CrCON
BARERBE  RArRBECO.RE NREZESRBEEBEET  f
FRAREMERE  RERRIRZSEEEZ CrCONE (Cr @ 45 at% -
C:10at%~0:35at%  N: 10 at%)(H TaNE ZCrCONfE T Bk » K
BAREEMEENE) - BE > EHOI1~32 TaNE > 5 B > 5
75 550.08 Pa - X » L& B 17 TaNfE =~ B B 0% 2 A B R 0 o &5 i
PII~32ZHEREE » %5012 Pas X » BHEF I ~3RLEEH 1>
CrOCNRE Z pi i R 11 5% % 0.12 Pa -

R £ KPR Z M i (R % €24 2 TaNJ& K CrCONE 2 % &
13.5 nm N Z #fr W B R H XGRS BT -

TaNJg : n=0.94 - k=0.034

CrCONJE : n=10.93 ~ k=0.037

B% > LiiTaNB K CrCONBZ B E A UL R 13.5 nm T # 48
(IR R24 7 B R B R R2.4~2.8% - {2 F B 180 2 77 = i
B

HRX HHEAEEEAERIOZSERESEEBHE23 -
HEEHPI~3REEAIZ K& R EEK3O0 -

BSHHBEBGUOTHRBR - 0 REREHH~3R L
WP ZMBEER AR ZER0Z2 AR ESRER A B2 25EH @ #
HDCHAZEREL  PREEEBR2 - 5 EHEEHE 234 FECrif M
BN AR ER20ZEFEMEHEE > RATEN,Z BSRBEAr: N,
=90% - 10%)IRFPETREMBE - BEUEEY RS E - AT
FHEBEZTEREAR  SRCr: 0EF% N 10FEF%- X
HHEERE2ZZEER20 nm D0 EFRK > SEEHEGL~3KELER
Bl Z R R S B AR 30 -
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[&1]

Tl | E62 | FREEI3 | bl
R S TaN/CrOCN|TaN/CrOCN|TaN/CrOCN|TaN/CrOCN
CrOCNJE[E (nm) 5 10 25 25
TaNfE[E (nm) 54.3 48.9 33.4 33.4
TaNJ& > G EEEE 11 (Pa) 0.08 0.08 0.08 0.12
REBIRBERE Z B REEBEER
5 AR (15 AR S Rms)(nm) 0.242 0.236 0.355 0.447
K& RIS BEEZ R ERE
ZeAS4EZR10~100 pm™' 2 PSDEA{H 9.16 9.68 15.56 21.63
(nm®)
REBINBREEZ U REERTZ
ZEREAESR10~100 pm' 2 PSDFESME | 238.17 236.87 351.38 507.82
(nm’)
(AR AT B BIER 2 B R
EE Y ZER$EE10~100 pm' 2 PSD 9.16 9.68 15.56 21.63
B A {E(nm®)
B H R BEUER T BB ST
(M E(RERFTEZZ/RERIO~100]  6.46 6.46 6.46 6.46
um' 7 PSDE A {E (nm*)
PSDE AE(A)EB)ZE(A—B ~nm*)| 2.7 3.22 9.1 15.17
REBINEERE Z A REERE . . . .
B R SR e SEE A 24% | 2T 2.8% 28%
RE R BRI Z AR EER 2 . . \ .
EHEHER ZHEECEINGE | o0 | ooy | (o8 | (1%
MY (R2) ° e e T
&R B8E% 2 M RIS IR . . . ,
7 (B B S Resn 2 B 1 2.4% 2:5% 2.0% L7%

StHERBEREI~3RLEP M ES ZEUVER LA EEEA

B (132 mmx132 mm)Z ERZ S (RENS
Bz Pz pmx1 umZ @I - & A R 00 B8R 2 B e T A8

BzREMEBEECEHIRMEMEE » Rms)

SYMIT R 2 22 BIAEER10~ 100 pm™ Z I K E (PSD)Z & AE

B ETRREL -
BT ELT
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R WE6FR IIARFHEMBERNEERFIZ AR HE24EE
FZ1 pmx] pmZ @BIRMERS Z ZMEEI0~100 um'' Z IR E
ZHRA{ER15.56 nm® » B/NEE0.69 nm' - B—J5E MBI 6FTTR -
FARFHDEMBEANELEFIZEMARHEE24RAE ST 21 pmxl um
ZEEBMERZ ZEEEI0~100 um ' Z R EE & A{H 521.63
nm* > B/NEBE1.52 nm* -

MRIFR > RERFII~3ZEMURBEE24ZRE 21 pmx1 pm
& MARFIEMERNS 295 R EREERms)B0.50 nmbl
FTeXBZ—7H  REIERPINIZEUREE24ZFRETZ]1 pmxl umZ &
B FIAE R F DB MRS 29 7 REREE (Rms)50.447 nm -

WRIFR  BHEOI~3Z U REE24Z R EZ ERERI0~
100 pm ' B 2 RMFEE X HRERLI7 am* BT - B—FE L&l
ZHURER24Z REZ ZHFERIO~100 un ' 7 hREEE 7 &
KEAR17 nm* » 521.63 nm* -

RIUAZRTREEG~3R LRI 2 K48 BB & (AL
FEBRREZRLEEEPSD) BIFZERAEMERER)ZE
HEEFE(PSD) » R(A)EB)ZZE(A—B) > BHEFI1~32(A)E(B)Z
Z(A—B)R10 nm*BUT - SALAEY > EEEBI1Z (A)EE(B)Z % (A—B)
B15.17 nm* > #8310 nm* -

Mo BHRANI~3RERFINZEZRBRHSBEMERER)ZE 25
F R E Rms 50.138 nm > 50.15 nmPATF » BHEGI1~3 K81
ZHERBRABMAERER)RED ZZEZMERIO~100 um ' ZPSDF K
{ 56.46 nm® > 57 nm*LTF -

RIFTREEHON~IREHEFINIZHEMUREE24Z BH IR
ResmZ a2 5t {E ~ MEE - KA ERAUEEZEZ(RE) - HURBE
247 @B ¥ AT B Resm Z B E 4 E IEUV K 5% % H1 E (LPR-1016) 85 B 1]
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BT o I FRBHRHERAEHARNEN  EHAEES imx
EUVY - B% > SBREESHZ @Y THERWB65% - 5% 1HRE
B4 BB~ 32 M AL AR S R 24 > B3 T B B Rpo i H2.0% 5L £ -
4% 3 7 B R Rpsw 3% 518 B0 F 6 2 32 (R 32) RN E 1.0% 5L F (0~
[0.8%) - SIS o BB MR 247 B K 5 EResw/ N E
17%M E > BHEHERmZ B EAENEEZE{RE)B-1.1% -
B BA - FHit > PR B ~32 L BEEHEUVE > &%
R REE > ST EZ RERSN -

< R ET I B 407 BUAE >

B ER NE SR 05 0 BB 1 ~ 3 % bh B 1 12 I S A S B S 30
TGRS B4 BE AR AE > QMRS AS B o B A
150 nm> HighfE - @ SEHFEZEECEREEZSE  BK
GeEIEE o SR MEEREREE  BREEERY  ET
M ESE2HMZBEEL REEEREPRECESEERZ2 - B
% {544 TaNJB & CrOCN B 2 i J8 = 5 8 & = 8 i {1 2 24 7 35
A (CLYRF(0)Z RS RBECH)RE(0)ZRALRELL) B4 :
DiEfFE R e -

Hig o EMRBIAREE > EITE b IRARE 2 BB R o T AR I A
B 1~ 3 R EE B B 1 27 [ 59 B0 5 BB 40

<EBEBEEE Y ST E >

(R _E BT L ~ 3 R BB 12 5 B S BB 40 - (3 R BR O 5
B SRR B AR > WSS b b AR T D H
WG BEEL  TS/FEEmEE B0 KA E > R
B BETEEREZHILE  MMeHLFEaEE> B ek
TR MR

B B B MKT S8 R R AR 20 + RA B B A 3027 B
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IEBS (IR0 R RE RS > ¥ RERES
BRHBE2REEEDRY % RA LI EERER Y SEY RS
EE B3 0 (B3 R R o I AT 3 56 21 55 P AR 102 5244 T o o8
EEZ M IREAERAY TEAVRSEEEEIZE > R it
MmN EE U ERE - RSB - A A
22 WA S B R A B 2 AR 20 - o T I 4R 3 B 22 i AR £ 45 76 B

24 (TR MR I SR K B 30 -

ERRETEEED
1 i E
la {RI] e &R
1b 31 75 =4 &R
le {H] T BT
1d T AR Z U B 4
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Lf TR Z Ui T B 43
2 ¥ EFERE
10 AR AR
10a A B8R
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21 % & K 5
22 R =€ R
23 w H H E
24 AERIR e
25 B %I I 55
26 NHEEEASZEE
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Her B anE

. —EREMEYEREE > HEBER HGERER LIRFEKE

ZREBRNFEREEUVEZ B mE 2B REEE > A
e B R R FE 21 pmx1 pml& Ik - K R 5 00 B

55 0015 > 35 77 FEOMH B8 5 (Rms) 55 0.50 nmPA T » 3 H 22 ME# 10~
100 um™' 2 R FE Ky 17 nm* DU -

2. WMHERKHEIZKHHEAFERE  Hbp L ERSE LKA
PREERE

3. WEHBKHEIBQZ RHASLERERE  Hf hAfHUREEERS
FHEEEZEHAMBE KR LBRELAMHNELEEERERK
R AMEE -

4. WHERKIF3ZRHHEAZSERE > Hp AR AMHEZEERER
S5nmPA F H30 nmPLF o

5. —HERHAGEE > HREEAER  HGERER EKRFERE % E
R ETHE REEUVSE Z Rt 2 AR EEEE - H

A R EEERA S 21 pmx1 pml& K - FHE T 7

B8R A5 Z 35 T RS (Rms) £50.50 nmPLT - 3l H 22 AR R
10~100 pm™' Z )R FZEE F517 nm* DU -

6. WFHRKMHEST KA NE  Hpp Lt B R FIE P RA RE
i

7. WEBKIESEH6Z R RISEE - Hop ik bl % g 5 BE B 1 fx
FEERES 21 pmx1 pml& i - FHF 7 MG 25 7R
L HE FE (Rms) 55 0.15 nmPLF » 6 H2ZRISER10~ 100 pm™' 2 I
ST A7 nm*LL T o

8. WIFBRKIHSEH6Z RFASE » Hp i HU R FEE X EREZ
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