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Abstract

Characteristics of Ultra High Frequency-band Electron Cycrotron Resonance (UHF-band ECR) plasma
for silicon-dioxide (SiO2) etching have been investigated, with a focus on the effects of source frequency
and wafer biasing on the composition of active species in C4Fg/Ar plasma. The results show that the
plasma characteristics at 500 MHz and 915 MHz are different in terms of electron energy and plasma
structure, thereby affecting the composition of the active species in C4Fg/Ar plasma. It was also shown
that surface interactions, such as those reactions occuring on a resist surface, are significant in consider-
ing the plasma composition optimal for SiO2 etching in Ultra-Large Scale Integrated (ULSI) circuit fab-
rication. The directions for plasma control are discussed in terms of gas flow, electron density, electron
energy, and plasma structure, to explain how to adjust the apparatus parameters and chemical para-
meters to a condition for the selective etching of SiOs.

Keywords:
UHF-band ECR plasma, plasma etcher, plasma etching, SiO,, silicon-dioxide, C4Fs, C4Fg/Ar plasma,
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Fig. 2 Reactor schematic of a UHF-band ECR plasma
etcher.
Y7 MELTEY, 500 MHz 7 6 N2 915 MHz @ 2
BOT I X HEAEREER LTV 5. FVBLNE,
79 =BT, 79 A<ty 70 7
WREIEDBEDN? ) ZFARDLIEDTELRETSH
5. BREKEREZ O CBEAFRITE, FHhsH
WHLRTBY, BRERS T ¥ 7H1i23, BRI
Bz TRETRICRE SN T >~ 7 F 0 e
BNTV5, TI AR GH RN T 5720
TYTFTETINAT VDK AP ETICBETE,
MZEDLETIDDV LA Faf MiZk hEBES
WHREESASHEPEOE E L TICBETE S, 7,
T =TGRS E R b, HHA— FHRE
FonhTwa,

>
—

P

17972

1.4 HBREEE
1.4.1 Ar 73X <454
TIATEEO—FE LT, T XD
500MHz L Ei by I nvru—7 (7a—54 7
Tu—7) EFAWTHEL? Ar 79 AP OBTHEE
%%WK%%ﬁﬁng3Kf¢ BFEEE, 101
mP EBERETH Y, I AT — @ﬁMLLt
73‘ o CHEMBHICHEmML 2. —F, ETREE, 15~25
eVRBEDEE o7z, 75 X< EhRE kDT 915 MHz
DL xIZIF, BFEEE, 10Mem® B%E~10%cm™
BRIRERY, T/, BTRER, 20~30eVEEL
%“ola. k@ UHF % ECR 75 X~ HH %, 245
GHz % ECR 79 A~ D 57— % [71 &L $¥ T Fig. 4 127
Ty by AH. BFREIEEEIIIER R56HE R

1367

Fig. 3 Electron density and electron

500 MHz source power.

temperature versus

& 915 MHz ¢
1o}
- 500 MHz *
2
& + 2.45 GHz
Q
s}
=]
g 1r
Q
=
© 1 ] 1
108 107 1010
source frequency (Hz)

5
T ar
g
2
X
=
- 2 -
o
=
% 1r pressure = 1.33 Pa

| source power =500 W
0 I | )
108 109 1010

source frequency (Hz)

Fig. 4
source frequency.

S THBH, BEFEE
DL,
Tl L w IS

z=60mm TOREFEEIITI

Electron density and electron temperature versus

bREBEEICRH LB LTS
SHIFELCARS 2D
= 72BFEED z TIN5 & 5l L7k
B% Fig. 5 1ZRT. 79 A<D/ N7 —

07
>

v INENZ

&, 1.1Pa,
FELLRB LT, 500

NI | -El ectronic Library Service



]

79 X7 - BRI

MHz TiX 900 W, 915 MHz TiX 485 W IZ3kE L7, &
F7EC, JINEHE z=0mm ONETHY, 7T
FE 2z =130 mm OB THA. 500 MHz Tix, EH
LAY, BEFEESERILTCBY, BEMTH, 2
HEOFRFCHEEIEHLL 2>Twab,. LiL, 915
MHz Ti&, I LTEBFEEEIHNLTE LT

B8 ERL TV A,

Fig. 6 121, W U4EMHT, Ar (7504nm) % & ONZ Art
(4658 nm) IO WME DA 2 B L 2R E2RT. Ar
(7504 nm) % 5 512 Ar* (4658 nm) %, Fig. 7 2R T &
DT, FREIREED O FE LA DI T R L F— 28,
ENEN, 135eV, 198eV Th B2, FLMmEL,
TIAIHPOBTFIANFE=GHEDI L, ZhHDL &
WELL D T AV F — % FFOBT- OROFHZ T LT
BY, kY, 759ATHOBFOF ORI LT —
DRPNERIPRCIBIBT LI LN TEL[8]., 2T
3, BELZBERTORLABOBIRTIER L, LEN
LB DH R —F 1 v 7 RMRBHEL A S DB 4
EEAFGFEIMUELCEL, Y9 AvhOBF LR
VE—DRDZILET BB E LTHWS. Ar (7504
nm) & Ar© (4658 nm) FRDOMRE IS AR E B
> THBY, ¥/, 500 MHz & 915 MHz TR E < 8%
Twb. PLEo Fig.5 2 502 Fig. 6 D7 — % 2 FBERK
THET 5720, 70t A THWLNE—DD5MEIE
WEJI27Pa DF—FIZOWT Fig. 8 U TD & 912
B L7z, BMEE, EKREOETFIZEA 40
BEIAr] F 723 [Ar ], BTBEN, &, BEFL AL F—
DA S (o), BT OHEEBE v (¢), FOLWTTEME 0 (e)
DEEFEXLEVED O RV F—1ZonTRS L
& (oarw) F721% (oar0) EORICHBIT S (Fig. 7).
L7edso T, EBTHONZBRHBEL, AriionT
BEFEBEETEHD, Ar"iloWTREFEEO2ET

The Japan Society of Plasma Science and Nucl ear Fusion Research

BT3B

%10 ; s
g 500 MHz 2.7 Pa
— 8 &
E e
X 6 1
E Ve XN
'z 4 1.1Pa 1
S Lo e Sy Sl
g e 02Pa | °
3 0
S 0 20 40 60 80 100 120

distance from wafer position z (mm)

210 T

g 915 MHz

= 8

=

X 6

2y

§ 2.7 Pa

S 5L -2
g 1.1 Pa :

g 0.2 Pa
o

[}

19974E128

HHZ L2, (oaw) BOHTIT {oarv) WZHHIT S
BEYPREL. CDLI % (oarr) DU (oarv) (2
WO 28% 75 7O L 572, 2085 A— 413,
BFHEIERFLEVETOIRAVE—-DADIERE R
LTwb. z FIOEITh 72 - T 500 MHz & F %5,
915MHz X ) bE T A NVF—HMEKL %> THY, Fig
AITGRT M) Ta—T7 TR ETInT 5. F7,
FHRBIIAONAZ AN F—DBEVEBERTE—2 D
MEDS, 77 AHEEAEBICE Y BT, $77,
Fig. 912i%, Fig. 5 IR L-BYBEXERELEE L
THO-7ay MLz, IRLORRIE, 79 A<t
WRDEALIZHE D, HERPEBBEORAES L L0
Wi OZALS, BB EROLZVEEoh TS5
A MG OB ETRIBT 5705, MBLBRII TR
WV, e, RGBT, B BRI LT,
FBITRE /NS R B0, BISAIIZ- 725
NOWPBEILEORE S Z B LTS s, 2o
ZENG, HAKEIETAIVRNENZ LIRS, EEIR
BIZBWT, BFREEIFIERBAR L ERELDNS
VAR Lo TRE B D9, EEEITEERVET LR
VNE—TTIAIPHERTEL200H Lk,

U LEoREEFEICOWT, Ty F v FHADSRY
IAMNVEZZELEPOERET L., —D2L LT, 5F®
REEEORBME WO BEE2E 25, BETTOSTXT
) avBILET y F U S EEORE > 51, CFy
HADFHE % BEAT) L IEEOBEVEFIRO F 28
Z %Y, Y)aAvEOBREERTEEEE 20N
TWwb., TIRXIHETHILY F V7 HADMBEEL, &
TFOFEOIANVF—, Thbh, 79 A hOBEBFT A
VXA L, TIAMBIBE FAFEL Y F 542
DAL O RTE L. BFOZAVE—DIHEICE
ISR ET T L, 3/, TARTIZAHICE

O i i
0 20 40 60 80 100 120
distance from wafer position z (mm)

Fig. 5 Axial distributions of electron densities at 500 MHz and 915 MHz.

1368

NI | -El ectronic Library Service



The Japan Society of Plasma Science and Nucl ear Fusion Research

o 1. UHF % ECR 75 A~ A, Wb

oo

Ar, 500 MHz Ar, 915 MHz

=)}

0.2Pa g ¢~ AW
_# ' II"' f@/"ﬁ'

g1 1Pa

g ® e 2P

e

AN
&
:gr

11PN |

AR e
T e

I

0 20 40 60 80 100 120

Ar*, 500 MHz )
915 MHz | s

A 0.2Pa &,
8 3

0.2Pa

e e

& 'y
: g

] A 1.1Pa | .,

& e Bn AR Sty :
+ AP/

B B a4 ~ e A a

NEE S5 s 2.7Pa ¥ N Y g Y e

0 20 40 60 80 100 120 0 20 40 60 80 100 120
distance from wafer position z (mm) distance from wafer position z (mm)

1.1Pa 2.7Pa
il

Ar* emission intensity (X 104 counts/s)  Ar emission intensity (X 107 counts/s)
wn

Ar* emission intensity (X 104 counts/s)  Ar emission intensity (X 107 counts/s)
W

Fig. 6 Axial distributions of emission intensities of Ar (750.4 nm) and Art (465.8 nm) at 500 MHz and 915 MHz.

—T-S\“\\\\ Art emission 465.8nm CHET I, R EEBEOHEE %) CaFg — CoFy
19.8 eV = CF; > CF,CFOL)ICEBERIZHDEIELZ L2k
%. 70 AMBEEDILKEE 2 DYE, TRk,
Art ‘L ionization level TG AREENPERT S, OB, TAGFDOTS R
| TESLow Aremission 750.4nm TWICBTBMARMTR 2 Y, FASFIHLEBF
ey BROMENS b rod, “NEHTBINTARE Lo
Ar ground level PICEZ TR s wvw, £ c—hHT, ERNREN
10° i . , ‘ ‘ 105 g LT, @EIZTy F Y TR 2, 300mm &
1 g REBTINDSDEEDRISERY % 7 1/ s e 45
~ 1072 g 10778 O LWEB AL TIL Y Yot P UL IH A E A
3 e _-— P MBATRLRRESRVED, TIAYOR KR
5 i Pl g TAAYYay, bbb, BAZEsThIFIivs
o6 > 02t 8 T, BLARAFEIC S Ho2MRE L S 2% 5
I m o RVRRICHZ. T7, I MLEEERRCC L oT
1070 e JERES S 10 S xa190, 1o SMECKEL 44 S EE, T
G5ev]  [198eV] bb, ETHEETALREMRL 2. BTEEER
electron energy (eV) LEFI, Thbb, AT VOBEE2FE--FET, H
. T " A PREEDEAT 2T B 7200208, BERRE oM Fic k

emission intensity : (X=Ar or Ar™")
= i BIFERE ] ORISR E LTEZ 5N B2, HrRkE
b= [X]-Ne [ o(e)v(@)i(e)de = [X)-Ne(on v) DREULEHR L F2oBIETIR A, E7, FAEDEE
_ _ 4 CLIERBZEL T LICLY, BF LR
Fig. 7 Energy level diagram for Ar (750.4 nm) and Ar . -1 tepsoe - o 5
(465.8 nm) emissions, and their relationships to an E A S D T LIXWREEAS, TS CERFRED
electron energy distribution function (EEDF) . FRLTLE). LT, BEFEELET S,

1369

NI | -El ectronic Library Service



The Japan Society of Plasma Science and Nucl ear Fusion Research

PR
g Ar
& 4
& 915 MHz
A
73
; » 0 500 MH
iz | e
2
Sk ant NS
O [ SR S S S
=

Ip/ [ArTI N, ¢ < o v> (arb. unit)
o
T~

0 0 20 40 60 80 100 120

distance from wafer position z (mm)

s mT3AMI2E 199748127
0.8 T
Art

915 MHz /

L]
7N
& a 500MHz /E\
. r;y I\
f__a $ 9B g p—u @

0O 20 40 60 80 100 120
distance from wafer position z (mm)

=
o

Fig. 8 Axial distributions of «6vss obtained from emission intensities of Ar (750.4 nm) and Ar T (465.8 nm).

&> 10 —
E Lz:SOmmw_J
~ 8 ]
= 500 MHz
X 6
=
Z 4
3 915 MHz
=
£ 2 |t B ]
2
3 0
0 1 2 3

pressure (Pa)

< ¢ v> (arb. unit)

-
500 MH

it Z:SOmm;J

10

pressure (Pa)

Fig. 9 Electron density and <ov plotted against pressure.

BFRE 2T S &7 AREEOET 2R TEE, ¥
KRERBBLT L LB ROFTILANERT
X, BT ARY MILICAERN L X VIRETI&EATH Ty
F U 2B UENE R A EBR T L 2 LRI D
LT E A, 127PL, BT AUV =0T 7 A4
Wbtz o TRWVIREE, 72821, A+ bt v¥F¥—%
B2 202 ST ANVE - BOBRFILLTELY
B2k, BEELTIARERESELZLIITET,
COLETYF YIRS ERT VAN EITHEE
KELILIETELRY. ThHXVHEETEHE, 79X
2 DEZFHOHT, EFRIBICIBEE T 7 X< B
Ay, THRBICEBEFIAINVF-—DBDLTIA
TIERR D B LD T T A<iEE (Fig 1) 2S#L
TWhHZ EIZ%510]. 72, ZvFrr73INs7T TN
WS HIUE, Ty F ¥ RIS & & U RISAERY
A, TINELCTHBEINL Z R ENDL 2 EH
5, FSHIRPHMAM TG 5B E V) KTHHZ

LWweEZ 5.

1.4.2 CuFe/Ar 7’5 X745
PLEICHER2E I, 79X TOBFIANT—RE
BF RO Ty F ¥ 7 H A OIFEAME & BERT 5.
CNREREIC, EBOIyF V77T A ROEEM
Bk, EREEOMEERICI-oTIREEEINS.
IND2o0E, GARSORE L EEEORMEE R
FHE LT, KIS, EBOTyF Y I HAEEALLE
X079 A POEREOBOEIE T ERERT.
FHHEoOBOEL % HEET 572012, Fig 10187 X
A BENBARY MVOMEE W, BHEARS FViE
JEREROTEHBOBELY ENZT L TR B2
WTIREES LD, R4 OBRETE, BRI
BEolEEKL—F2HWERRGEEHW T, CF,
CR il oW TRBERREOBELZRD, MUFAZEM
WS THOLTRE & ISISRIEERICH S T L 2R L

NI | -El ectronic Library Service



The Japan Society of Plasma Science and Nucl ear Fusion Research

# BE 1. UHF #% ECR 75 X< WG,
z[2]. 22T, EEBEOBEMNMTITREREICK BBERONTWAE, Thbb, 915MHz DB BT -
MEINTVBLOL LTHMNEITS. $72, Ar" & Ar ANF =2, F2, TRICHEE LT, 2EBETH5TIR
DRI BB EF T AN F -5 OBLa LT DITANCFRCo T/, BHEFROSTANCRF

WAHLDEEZ S, DEFVHELRoTwE, T/, CFOESHREL CF
Fig. 1112i%, 79 A< B A% 915 MHz D4 LODBDENAERTANF—LEWED CF, [11]0EE

& 500 MHz D& D ZIEBEDORNA R T M VOIREE
70y hL7z. Ar OFERENHE R BWT X
SPBZZRHEERLTWLDIC L, Ar ™ ORBREET
X, 915 MHz DF K EL BoTwb, 2D XS,
CiFs ZRALZRIZBVWTD, WIIZHE~7 Ar 79 X
R ERBRIST T AR ERE BT ALF - DB

2 v
I C(247.9 nm)

- CF

: ( (202.4 nm)

i
F

§é %@wg%%@%Mw /

|

1t 4 i
!M;‘? 55’ LY fﬁ A ’% M W% P
220 240 260
wavelength (nm)

CF,

v (251.9 nm)

emission intensity (arb. unit)

'e

L]
- |
|

0L .
200 280 300

Art
(465.8 nm)

emission intensity (arb. unit)

350 450

wavelength (nm)

/—>

T\«

Cy  (750.4 nm)
(516.5 nm)

emission intensity (arb. unit)

éa..w,.._m_‘..v.

f i
Lkt z:xhe
500 550 600 650 700 750 800 850
wavelength (nm)

900

Fig. 10 Emission spectrum of C4Fg/Ar plasma.

1371

BREE L DI, CE/CF, THR7ZZ¥A D 915 MHz DA%k
&Ll BoTHBY, 77 AHOERBHEAE ST IV

FollXDRELZITTVBRTERLTWS
=7, BFIANVF—LE LA —F DLV TEER

DDA T 7 A< MBI KB E 5 2 T b—Fl %k

WCRT. Fig 12121, VYA M2 2B HA LY
NMIKL, TyF U IEMEEREBONL T AEEEZEN
L, 79RXPOAF V&7 TONIEBRIIZAST S &7
BEDANRT FVOBILERT. N T R EE A
M6, peak-to-peak DEEME T 1,000V 2SEIM S h
TWwad, ZOEE, TINIAFTEZAFVBRELT
i, BEmA/cm? BEERoTWE, TININL T R
ZEINT A& Ar"/Ar R ERLTHBY, BFZA
F—DBENMNZY T PLTWABRTFFZ L. F72,
ArBEEETRILTEY, RKATOSS Avax L
HMELT, 79XHNDOBETFDOLANE—SAFHY 7 b
L2 eRHEgahs. LpL, 22T, BFLALY—
PENNCY 7 P LA 2 2b 56T, CGRCeuvns
TEHEOREIEMLCB 5, 2, BIZFIZo
WTIEHBEZE IR L CwaTrbrs. ZhiE, 73
ARFDOBEFOLANF—REOELEDWNIELY b s
LA, REZSKOCEBWEDPSRL VYA MERTE
PRIBHBRL TS Z P HRER 2o TWBEI L%
LT, 20L&, CF, CF; ek ORI
VYR M»O® CHE, © X9 7 KOG B W o 7 8k R
MhroDBEEZONE., RETIE, I VLG
HTE&Lhold, CFs TARE Mo CHEBAEE
EMIREALT 5720, Fv o ERIZEEHNESLTE
D, T2, TYTTRENE, NROEEERREHY
THI00V O8N 4 7 ABEVFEHME N, —EDRRES

RN TWABH[1,12,13]. S ZIZART T VA NRNEHRE
IE, TOX5 &t E B e GanEFRED

T=F R LTS, EOIIFNICIE, BmoMEIC X
DIREPET 2L b bhoTwa, LDk
12, ERIZY ) a vy 5 Y oFbih s %ﬁk_
BTOT I AL, 79 XAvDBETIRE L
ﬁfv%mb@@%ﬁ&@@%éﬁlhﬁﬁ%TV?f
KR STEMORBICRE BRSNS,

Tt ZAHOFLVEBBEE TSI AT EVINET, =

NI | -El ectronic Library Service



The Japan Society of Plasma Science and Nucl ear Fusion Research

75 A7« MEE¥EA B13%$E125 19974121

.0 ' — 5 5 520 ! ' 16
A Ar 91}5 MHz 2 ; o
Q H 5 g <t
‘S D,/Z' g 3 =
=45 O < 15 12 %
X v NP = c
z ... SOMHz X x 2
2] S SRR H ey o
£ 3 - . 25% 210 o 8 2
= 8- 915 MHz g g . ® =
o Vs B = Pt O~ . T =1
=} [ =) N £ i [ I
g 1.5 Ar+ é g 5 \'*r\ '\‘"”.915 MHz ; 4 5
I L R S N :
ot 500MHz °7 © PR CF, 500 MHz o
< 0 L L i " i ' L 0 £ S 0 i i . 0 Q

0 200 400 600 800 1000 0 200 400 600 800 1000

Ar flow rate (sccm) Ar flow rate (sccm)

5 : 10 5 %20
& 915 MHz R
w4 5 8 2 §
= : o o 15
% s S i
= o 6 %X X ﬂ" T 915 MHz
2 @ 915 Mizg z = 10_,!4 - H
L . i i = & F L
E o : 42 8 | o \ :
= T =8
g T~Bsoommz 5 = 5|0 g &
g OIS Mg 2 L 2 TS o
s c & B 500 MHz &
“ ‘ i i 0 S =, N

0 200 400 600 800 1000 0 200 400 600 800 1000

Fig. 11

Ar flow rate (sccm)

T ! S @
2 V,,=1,000 V Ar s
S el (resist) o o s 3
X 4.5 non-bias RN
2 £z =
g 3 T 2.5 % Z
= 8./0!“{ ® £ £
=] + 8 o
Z 1580 L= AL 2 2
é i "'O'*-————--\-- ... Onon-bias g 2
c Oy + hd
z I T P

4} 200 400 600 800 1000

Ar flow rate (sccm)

S ' ; ‘ — 107 5
24 s 25
X S 5
z3 6% %
G non-bias ,C2 Vpp=1,000 V z =
8 \ /\/ (resist) 4 g2 2
=2 R S £ 2
2 | @57\ %_‘a 5§ =
é 1 "Q Dy 2 i '%
y{gd%ﬂ £ 2
S | —~c 5 3
ob— . i 0 © =

0 200 400 600 800 1000

Ar flow rate (sccm)

Ar flow rate (sccm)

Variations of emission intensities of various species at 915 MHz and 500 MHz C4Fg/Ar plasma.

20 16 =
&
)
15 Vpp:l,QOO \4 127
(resist) <
g:k CF t;’
1058 IR 8 &
MNAS o 8
5 O i g 43
Vpp-1000V oj\ g
(resist) non-bias | ~CF, o
0 200 400 600 800 1000
Ar flow rate (sccm)
20 T T
15
Vpp=1,000V
(resist)
_~F non-bias
En
' : Tl
O 200 400 600 800 1000

Ar flow rate (sccm)

Fig. 12 Variations of emission intensities of various species at 500 MHz C4Fg/Ar plasma for non-bias and V,,=1000 V (resist).

1372

NI | -El ectronic Library Service



2T, EiIZ, A, 0L RBREOTIATY —
AR TOEACHEBALLIIELTWEDON? ) EnW)E
WZOWTEBNLRERO—HE2BN Lz, ERIC, R
ENB T ABRICEDLETT I A @ E2HET 57
BT, 79 XHOEFEMEE v F v 7FORERHE
BUORRGEE2REEDETCTF a2 -V 2 fToTw
. F72, SOLETA—=FNy 78N EHEHEICL
T, DERTIAROBENIESNS. Pk, 77X
B TEZ LT IATOEBEROBAL IR E
o/EZTY) VBB Yy F Ly THT T AT DO
RO LNBHHETH, IS Lz, BlifE, Hodic
i, ¥FXFLFRKRTIAREEN, BEEIL A
MDY T o ZWREFNENOEREE S - TEREINT
BY, REUEDIRRBAEINTHLLTHAS .

1.5 HHYIC

UHF # BBk 2MA L ECR 75 A<t =y
F v 775 A= OEREMEOBRICIOWT, SOo—
TRBEEGRICLED 7T ARERARERERITL, —
v FVTICBITBREREES LEDELRESLTTAD
BREIZOWTHHA L, BRfrs, (OFEKICED S
SATHDBEFIANF =TI AHENRLD, &
NIy F ¥ I N AOMBREEICHELZRIZTIE,
@QFUSYE, WRHEOTAEBWAZ Y F V7 TIART
1, EEOHMEMEMAT I X< hOEFBEHARICK &
SEBYTRILEERL, TYFVITIARV—ADE
AHO—BEBALT-.

AL, NEDO X W BELSNERLZ2SDTH 5.
AiffgekEDBICH7-D, Wi, WHBTS-72HL
BUPRFr RO ZERT, HIEHK, HEH—K, HRH=
K, ASET OBREICHE BR#HFEL 7.

% E X B
[1] K.Yokogawa, N.Negishi, S.Yamamoto, K.Suzuki
and S.Tachi, Extended Abs. (The 58th Autumn

AFF % Email itabashi@yrc.aset.or.jp

The Japan Society of Plasma Science and Nucl ear Fusion Research

1373

1. UHF# ECR 79 A=

(2]

(3]

[4]

[5]

(6]

(7]

[8]

(9]

[10]

(11]

(12]

[13]

AR, Il

Meeting, 1997) of The Japan Society of Appl. Phys.,
2aZM-10.

T. Tatsumi, H.Hayashi, S.Morishita, M. Okigawa,
S.Noda, N.Itabashi and M.Inoue, Extended Abs.
(The 58th Autumn Meeting, 1997) of The Japan
Society of Appl. Phys., 2pZM-4.

K. Yokogawa, N.Itabashi, K.Suzuki and S. Tachi,
Proc. of the 43rd National Symp. of American
Vacuum Society (Philadelphia 1996) PS2-WeA5.

K. Yokogawa, N.Itabashi, K.Suzuki and S. Tachi,
Proc. of the 3vd Int. Conf. on Reactive Plasmas &
14th Symp. on Plasma Processing (Nara, 1994) P3-61.
K. Yokogawa, N. Itabashi, N. Negishi, K. Suzuki and
S. Tachi, Proc. of the 191st Meeting of Electroche-
mical Soctety, G2., Montreal, 1997.

S. Tachi, K.Yokogawa and T.Kaji, Abs. of The
Satellite Symp. of 1997 Int. Micro Processes and
Nanotechnology Conf., No.9., Nagoya, 1997.

K. Nojiri and E.Iguchi, J. Vac. Sci. Technol. B 13
1451 (1995).

S. Noda, M. Okigawa, N. Itabashi, Y. Hikosaka, K. Ki-
noshita, T.Tatsumi and M. Inoue, Extended Abs.
(The 58th Autumn Meeting, 1997) of The Japan
Society of Appl. Phys., 4pB-1.

M.A. Lieberman and A.J. Lichtenberg, Principles of
Plasma Discharges and Materials Processing (John
Wiley & Sons, Inc, New York, 1994) Chapter 13.
EHFE  FWRAST 7 AR 2 $153EE
&, #3BHBIZES, W (1), FiE, 1997

H. Toyoda, M. Tio and H. Sugai, Jpn. J. Appl. Phys.
to be published.

M. Okigawa, N. Itabashi, S. Noda, Y. Hikosaka, K. Ki-
noshita and M. Inoue, Extended Abs. (The 58th Au-
tumn Meeting, 1997) of The Japan Society of Appl.
Phys., 4pB-4.

N. Itabashi, M. Okigawa, S.Noda, Y.Hikosaka,
T. Tatsumi, M.Inoue, K.Yokogawa, N.Negishi,
K.Suzuki and S. Tachi, Extended Abs. (The 58th
Autumn Meeting, 1997) of The Japan Society of
Appl. Phys., 4pB-5.

NI | -El ectronic Library Service



