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- Low-energy lon-beam-Deposition Apparatus

Equipped with Surface Analysis System
Hideki OHNO* , Yasushi AOKI and Siro NAGAI®

Department of Material Development
Takasaki Radiation Chemistry Research Establishment
Japan Atomic Energy Research Institute
Watanuki-cho, Takasaki-shi, Gunma-ken

(Received September 2, 1994)

A sophisticated apparatus for low energy ion beam deposition (1BD) was installed at
Takasaki Radiation Chemistry Research Establishment of JAERI in March 1981. The
apparatus is composed of an IBD system and a real time/in-situ surface analysis system
for diagnosing deposited thin films. The IBD system provides various kinds of low
energy ion down to 10 eV with current density of 10 xA/cm® and irradiation area of 15
x 15 mm?, The surface analysis system consists of RHEED, AES, IS8S and SIMS.

This report describes the characteristics and the operation procedure of the apparatus

together with some experimental results on depositing thin carbon films.

Keywords: lon Beam Deposition, Thin Films, Real Time/In-situ Surface Analysis, RHEED,
AES, 185, SIMS, Carbon, Hydrocarbon
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CEEA A V- LAERARBRBEIN TV ASHAKEEREROTRED T S,
CREROBERUEEREZDAAS VAA v F (F-ZAA4 v F) OBEZONKT S,

4. 1. 2 AAVEFN—
[ FREEMAN ION SOURCE VACUUM CONTROL PANEL ] J:-cﬂﬁﬂé%ﬁ Yo
BACKING PUMP [ON] |
BACKING VALVE [OPEN]
HIGH VACUUM PUMP [ON]
CORBTLIZS (B (U304 LT, [Pumprunningl @3 » FHEIT LS
BACKING VALVE [CLOSE] |
ROUGHING VALVE [OPEN]
HEEMNI 10 mbar A T TH B EXHEHTHRALLS
ROUGHING VALVE [CLOSE] '
BACKING VALVE [OPEN] |
ISOLATION VALVE [OPEN]
1x10 "mbar KL FIZHL B & 'Cﬁﬁ“?‘%o

4. 1. 3 E—-LSA»

[ SOURCE BEAM LINE VACUUM CONTROL PANEL | & & U

[ MAIN BEAM LINE VACUUM CONTROL PANEL ] ETH#RMEZT Y.
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@ [ MAIN BEAM LINE VAGUUM CONTROL PANEL. ]
OVER RIDE TRIPS [CN]
BACKING PUMP [ON]
HIGH VACUUM PUMP (3 A4 F7) & BACKING VALVE (2 ?J@fr)r % [F B ON [N I
| ThEho ¥ — Tﬁ?‘h v 7”7’)\’%?’?:‘_'55&61;\% &ENEN D [Pump running] 7 7
NELTT5 (B52) . |
@ [ SOURCE BEAM LINE VACUUM CONTROL PANEL |
BACKING PUMP {ON]
BACKING VALVE [CPEN]
HIGH VACUUM PUMP [ON]
CORBTLIES SR (204 b"f‘ [Pump running} 7 >~ 72 E4T Lo
ISOLATION VALVE [OPEN]
OVER RIDE TRIPS [OFF]
VAP —ALSAVET1X10 "mbar LTy A A YE—LFA4ET1%x10"° mbar

LT 28THBRT S5,

4. 1. 4 #—5y bFzri-
[ TARGET CHAMBER VACUUM CONTROL PANEL 1 L THEZET .
OVER RIDE TRIPS [ON]
ISOLATION VALVE [OPEN]
BACKING PUMP [ON]
HIGH VACUUM PUMP & BACKING VALVE % RIEFIC ONIZE %o
CORETY —Fy b F v —DAA VKR T (F—KGFRT) LRAFIZAF
VHOEBBSER Y SHEE TS, [Pumprunning] 7 v 70 ST REBHBEI LR TN
EEEBEIIA ST EXIET L. AA VR TOHERIR TS RRT - TSI /3% N
[TCP380 ] /AN LIXTFVINTEFRSOATOIAERKBMITLI>»TELSI TE %,
FEEETORKKIR B20Hz I TH D, HESBETAA VARVTHEFERICA
h., TOH ] BEEZHELTHS [ PGC1 UHV PRESSURE GAUGE CONTROLLER PANEL |
TAAYHF-VDAA v FE2ANE I & [ TARGET CHAMBER VACUUM CONTROL

PANEL ] @ [VACUUM GOOD] @ 5 v I &4 L7 &, [ TARGET CHAMBER VACUUM
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CONTROL PANEL ] @ OVERRIDETRIPS % OFF L%, A F 7 —VT 10‘*' Torr
WOHZEABRALIBIT165TT4 SHMBER-F LV 7ET I XN—FV7ORER
[ PGC1 UHV PRESSURE GAUGE CONTROLLER PANEL ] THFA 5. N—F V7 &ud
BithtroaT.s = o b Fzuy"—FOary—NVRy 2 ZAFHERTI Y7V A -V
ayﬁyf(TSP)@ﬁﬂmﬂw7®m%%b5:ao1@E®&—#Vﬁ#%T
B, TSPYOBFHDO T4 TA LV FOHAAMLEFT -, BE165TTSREEEN
— R VT EFY, Fr v N—DNERETHANLSTSPRHAKNSLTDINZRITT
TSPAMALTHSEE*B 5, TSPIAIBRIISATHRENRMRIRERICK
LT4Ae—Tty P35, 6EMEEMIC, HEEN2x10 Town L FTTHEI &
HEBT 5.

4. 2 BAREE
-%ﬁ%%@ﬁﬁmﬁ%ﬁﬁﬁn%ént&xO@&ﬁm;bEﬁuﬁhfb%%#
T AA V- AEBEAFIBEOEBOEERUTOEMCR > TIT 5o

4. 2. 1 BHEBA
FREANZIELTHER Y MEAFZ (TmOBBEZRE LX) 20T,
- [ FAST INTRO. VAC. PANEL ] L TH#EE1T 5o
RevIFF—VoBEAY 5,
FAST INTRODUCTION @ pump down A-f v % ONIZF %o
WD&LD@*V%@%&TE%\155<%hTXD~U—9Nw7ﬁm%&yhﬁ
%TT%&Ea:wE—VGNmbWMDwéﬁio&Kgﬁﬁxémbf\mbﬁb
NABEYTREATY M) —Fo—TRROAFE, BE. ROBLAODSEMDR
V%ﬁbt&\HMPMMN24v%%OWKTéﬂmmmy—ﬁﬁ%ﬁyfﬁﬁ
L. DERSETEERKRA-KORZ VI F—JVOBBEEAND,

YAEDF 2 VN N—DHEZEFEFI1X10 " Tor U FTHEI EABBLT. ¥~ A
NT N2 (EB) 2HGTI—Fy bRV —ZHF v TN RLT %Ly M T5. €
Y FNRT®. F— FSATV2EBBCS ~F oy bF N —DRAZENE10’
Tor L FICFH5F TH->TERETHET S
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4. 2. 2 AFXVEHEOEy b

A4 VEREDOEy Mz, [LEOEAITIEH XK % [ GAS CONTROL PANEL ]
(Fig. 118R) O EXTFEED &L, BGWHR I 2DFIANAF VRIZEET 5.
2y ) THRERAVIBLAERBOBELALTH B, FAK/REALIEFI.
KUREAA VEEEOBOEENERAT 5 A CERT S LENSEOTUFOR
ExFS, 23 BREREZ0— sV -Ro7TRINETELDIT. LVeZBA U T, Vie.
vee 2IRICE. R 7TOMAEINIKBBIE TR TEL,, AT EIE >R 6.
Ve #BILTHAT AN REWH T, LES LS, FRAELDTHVRENE LR
FIETEIIE T3, MINESBRTH, TAERLTAA VEYBEORBIRT TH S,

4. 2. 3 HEHHE
[ POWER DISTRIBUTION UNIT PANEL ] TREZIT D,

SOURCE-A & HTO BB % ONIK ¥ %,

4, 2. 4 TSARODER

[ GAS CONTROL PANEL ] (Fig. 118H) O Ve AL T 5D ZHAEL T,

Vie BT, WV e384 KBIBIECEDKURDPSDAF Y ENAOHBEHE
L T. [FREEMAN ION SOURCE CHAMBER ] DB ZE 416X 10" mbar iC73 5 & THA
5, BUHREOBORKREA—T VAMBLTAA VENEEEIMALIEAT, N 5O
¥y YT HARAERT, MBFHE. [ ION SOURCE POWER SUPPLY PANEL | @
FURNAC D B4+ AN TEMP 2 A TREREIT T, HHWIKART S, LK LP I
DHEIR SV T VRO T, ZOEEFEBNEWEEET S L AT VORE
RFUSILTaY bo— LRV ERERENS,

#°T [ ION SOURCE POWER SUPPLY PANEL ] @ ARC. FILAMENT D&EZ AN 5,
ARC-CURRENT 2% 445X 2 Bl X ¥, X 52 FILAMENT-VOLTAGE £ &% L T
aVicky FE B, £OH%. ARC-CURRENT % &£ Bl U T FILAMENT-VOLTAGE %% 3V
KHBEIKT B, & DD FILAMENT-CURRENT 2 80ALL T TH » 767 4 T X /b
PEELTHEDOTEROSENS S, T, SOURCE-MAGNET D BEZANT 1A
BEERAEHT. ARC-VOLTAGE D E A4 ZEEH L LT, 7— 7 BENBVETLEN -
725 ARC-CURRENT 2% A & — IR EBLLTTF—/7BEL 7 — 7 BRAELTOH
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BO0V. 1AICHBELSITHETE, chTTIARHMRELILIEICHE, TTXIOD
RAERBRAA VEHNEC L > TREZOTLEOHEISSEITARTH S,

4. 2. 5 AFDIIEHLU

TEvaﬁﬁﬁﬁﬁprmac&%mﬁbr\E—rﬂw7ew‘m(E%ﬁ%)
AB 3. £DB,. ACCVOLTAGE. CURRENT ¥ —%#—D &I ARKHB3DDLED
DB ED2ONETLUTOBIEEHRET S, (BD12REALTLRVOTEL
FAHIERED, ) COTF YTHETLAEVEAR. [ HT-DISTRIBUTIONUNIT ] A ®
LAYy —Dy JEBKRENSDULERNSHIOT, ELREEBEPIELT. UNTH
CEBEF v 7§55l &,

%\ T. BIAS SUPPLY # ON 2 L T. 0.5kV i &I/ L T ACC.VOLTAGE % 5kV
ME3. CORBEHS 0HEHL B, ACCVOLTAGE ¥ 8kVE T LiIF %5, RER
BV TR EHLTLAH., bLIKVETES 245, BICIORBT. 300FHL
THhSHMLTL &, bL. ACCVOLTAGE A EIF TWARF THENRI -4
5. BEABELICIED. RBFRISAHAVEBETLHES(ERLT, AEAMLET,

%z [ ION BEAM CURRENT MONITOR ] O B# %2 AN 5, ACCVOLTAGE BKE L 1=
BB NATABEENAT AT L— LB BB AT - T [ ION BEAM CURRENT
MONITOR ] @ MAGNETI TOE — 2 BIEXNBAIKLEBLIIcEy M5, TORWT
LIZOCHBLAGEE A7 RABE. "MT7XFL—- M. V-2 %y FBR
OEBEA®DE LT, RENIC MAGNETI TOA A VEREFBRRKEOREILT 5.

4. 2. 6 HES®
CPUGIh#AAL v FAEBIHRET S, [ DATAACQUISITION PANEL-B ] . 517

< ¥ %y FOKE. [ MAGNET CONTROLPANEL] O B4 ONIZ L. v/ %
y PEBOYID®ZRA vF % [REMOTE] KT 3. 1A VBV b=/ LHD/ -
YFNaAYEa—F—%NB EFE, VT Mid. CHEBSHHOT 4 L7 FY—I

[LEBS] 5T 7 A NVETA-TWADTIhERHT S5, [ MAGNET CONTROL
PANEL] @) ®— FaY bo—LOFOHARAS vF% [REMOTE] K$5&, T~
Pao—¢—0OBEECEREARY PARERSO, EROHBOAA VEEBRTSL

NTE S,
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7 A4AFE—-LDORBRE

[ HT-DISTRIBUTION UNIT ] @ VOLTAGE 2 & T, B Tx V¥ — (BRE&D A F
YEIRNF—-) ERET S,

F—HFy bF xRN —RIEHIERBEABRBERAOCTRAL X2 EEROMNBEET

- B®XT (Fig. 128%) . ELECTRON-SUPPRESSER D BiZ ONIXT 5. 7 7 57 4

—H ey THEAFVE—LDOE— LT 4 EIBE L. [ LENS CONTROL PANEL] D&
##% ONiIZ LT+ [ ION CURRENT MONITOR ] @ RESOLVING SUIT & TARGET © B i 1
ZE LS. RESOLVING SLIT TOBHRMEA/NE (D, TARGET TORRMEAK
ENBEIN TRy POBKE LENSI2OBESHABM T 5. RiCAM Y
—LhSAES -y b F 2 v - EOHEEE SIS NEUTRALTRAP ©
DEFLECTOR & 7/8— F +— 42 WH L T TARGET COBHMME L BN (R - LT EHE
B F N~ OEEBENRLALZEIDCHSE TS, BT, 777 T4 AT %
FTTFEH (XY) CBHIXET. A A VBEAFEZMOHE - LT 07 7 VELELIE
E->THOLNBERD S,

8 MH

4. 2. TORABVPRT L, E—ABENRELLS. ABEIT=4 (ET) 282
UCTEREERFIBANERC 2y VLT, BHENET S, 77374 — A 7O PLM
BEARRLS —OPLMEOERZ SBmM TH B, BB A A v E—LTAVHITR
BEANTOAE—AY¥— FEAVEIERL-T, BHEF—BELITLZILNTRTH

%o

9 BHATIHAERDAHL

BHNRT Lo, 8<%y b2V ¥y ML, ACCVOLTAGEZ OVETT
iF. BIAS SUPPLY % oV £ T TBEEY H . DT> T ELECTRON-SUPPRESSOR
Y oD BF — bLT GVO,01 2HIH 5. RIZ FILAMENT-VOLTAGE & ARC-VOLTA
GEX¥RABIAEKOLTI 45X Y PEERFT7T -/ BEZ OV ETHE LRIC,
ARC-CURRENT # %\~ » {2 [Bl L T SOURCE MAGNET D Bl &) 5, 31 & # & .
WP EIERE-TAF VEANAOERZLED S, HEOAA VEORHELE
+RITAA VRSB TARCRANIEERR (A —T VOTFISNVREHESRS LT 5)
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bT%OH%WD&TDﬁ%ﬂS&Hﬁ%&HT@ﬁﬁ%OWET%a

4. 2. 10 BHORMHHEL
CHRBOMD Lk, BADBEORIEET 3. 7/ L. FAST-INTRODUCTION &~
FOBRY— PV T N2 U0 DHE > TOBIEERBL. N2V I T7—ID
BEEY - 7ok, BRARERTILEENNLLI L,

4. 2. 11 AFAVE747 -7 +OXHR .

BRABT®. (A VEPTABRABETHED (W2 ~3BH) . 14 EFz R~
@ JOSLATION-VALVE %# % T+ [GOOD-VACUUM} @ F » T HHA D EH DB, BT
Fr BT BR Y =2 LT MRERZICHITAA YV BF 2 v —R %
KA T B, A A VEBESEHEULT. 7—7F = —FZWMHOHLT74 54 MK
AT S (Fig. 138R) , RBETH. (A VETEBHLY -7 T FHET-TH
5+ %A LT, BACKING-VALVE % B U T ROUHING-VALVE %2 F i} 5

[ FREEMAN ION SOURCE CHAMBER ] OB ZEH M 3x10 *Tor A FETR L6
ROUHING_VALVE %[> T. BACKING-VALVE % BfliJ IOSLATION-VALVE 2B} 5. <
TTLESCHBLT, EXEENBHLESX10 *Tor KL 27567454/ bDOT
UV AUTOEFETITY. SOURCE-A D Bif% ONK L T. ARC-CURRENT 2%
WLC2EESES, FILAMENT-VOLTAGE Z#® 4 IK EIfT7 4 5 4 ¥ FERIS0AT
154, X5IT100AK LT3 04BE., H#%IC, FILMENT-VOLTAGE % 3VE T L
HTZO%EEl—Vyfﬁao%@%\7wjyﬁzémb17§f?ﬁEﬁm%¢
FTEZEEEZT 5,

4. 2. 12 FEMF
AU rBIAK. AF VHEAIEFTIIC Yo TR, BEE (10 " Tor A — 5
—HUTF) Kt A8 4233, CPUYIOBAAAS vFEAKLRKREL. [ DATA
ACQUISITION PANEL-A] O BEFANT 5, TRALF—2FRBICEFREBET 77
AF—FHCTHETEN, UTOSICEETEIIE, THIAF—ay bo—As¥x

JU [ HACS5000 ] O#EHFAE SOBEITIE ELECTHON(-); 1 §SOIEAEIZITIONSH)
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KTBI &,

T, BREBRTHAMCD~OMBBEEIR 223V ELTENL BT BT
Sk IDTFIFAV—RIEL—F—HIHDOATHD ., MEME L FHFIZ

{ MODE CONTROL ] %2 REMOTE X LT, BIERTHT CICLOCALIET B I &, £ L
TIOMERMEIERITISE, avEa—F—#RfER. CPURHBARSIvF X%
ARZBEL. CYECRUNDF 4 LZ b~ [E-C] EIHI VT FHFATVBZDT
hEBEHIES,

EHEEEFHEH £ 51id. VACUUM PROTECTION X 1 v F % OFF i Lo #.
Sl b F 2 U N—DLA T -V EGB,

4. 3 ¥EOFIL

4. 3. 1 #f
BB F 2 RN —RUAA VE—ASTA VREBRERAZZROTR Y VT 5,
[ MAIN BEAM LINE VACUUM CONTROL PANEL 1. @ OVERRIDE TRIPS R U
[ TARGET CAHMBER VACUUM. CONTROL PANEL ]. @ OVER RIDE TRIPS

AWHAEELONIKT B,

4. 3.2 AFVEF N~
[ FREEMAN ION SOURCE VACUUM CONTROL PANEL ] ET#MEZTT Y,
ISOLATION VALVE [CLOSE]
HIGH VACUUM PUMP [OFF]
[PUMP RUNNING] 5 v 7 #8A 5 & THE (83 04) T35,
BACKING VALVE [CLOSE]

BACKING PUMP [OFF]

4. 3. 38 YP—RAE—ALSA
[ PGC2 UHV PRESSURE GAUGE CONTOLPANEL ] ET#E%E1T 5.
AT —D0ALY LT PAAL vwFEOFFIZT 5,

[ SOURCE BEAM LINE VACUUM CONTROL PANEL | L THEZT 2.
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ISOLATION VALVE [CLOSE]

HIGH VACUUM PUMP [OFF}

[PUMP RUNNING] 5~ 7 HA 5 THHE (W2 05) T3,
BACKING VALVE [CLOSE]

BACKING PUMP [OFF]

3.4 ALVE—LSAY
{ MAIN BEAM LINE VACUUM CONTROL PANEL ] ET®RAEZETT 5,
BACKING VALVE [CLOSE]
HIGH VACUUM PUMP [OFF]

BACKING PUMP [OFF]

3. 5 HHHEAZ
[ FAST INTRODUCTION LOCK VACUUM CONTROL PANEL 1 ET®RIEZET S .
HARBAOOXIVEZWBEDHTHH,
RV -UDBRAAL v FEOFFIZT 50
PUMP DOWN % ONIZ§ 5,
24y FHROET=—F— T (2) BATOMZR LASHEBFAZON Y M3
BT (81542,

3. 8 #—FyltFzrr—
@ [ PGC1 UHV PRESSURE GAUGE CONTOL PANEL | ETH{EZT 7o
ENTER % 2 H 73,
INC £#.LTH— V% STOP~EHT 5,
@ [ TSP'POWER SUPPLY PANEL 1 ETHEZTT 5o
BFEAA v F%OFFIZT 5,
Ky =y b F ey N—OFOAy =Ky 2 AFEICT SPRHAKRD/IILT IN
HHIE,
@ [ TARGET CHEMBER VACUUM CONTROL PANEL 1 ETHEZ1T 2.

BACKING VALVE [CLOSE]
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HIGH VACUUM PUMP [OFF]
BACKING PUMP [OFF}
PGCI DF 4 AL LA ATOM EW I EFNHES S —Fy b F 2 v i—DX2 b

BET (#8405

4. 3. 7 BT
RV MAHFA (BHR) 21D 5,
CEBEOBI. REHHMEEPGCLl, PGC2ZRUESZ—HEHOOBE.RY S,
-f%yz4w%(#~x4w%)%dﬁo
CEREKIRUBEHKDSNVTE2HD S,

4. 4 BEHREK

4. 4. 1 FgEL
UEDREPELATRREBORABLOFER 2 255,
1. AAVEHEORBLUE— L5 1 HEIMT DTS Emergency 78 » Z 67
Thik. A A VRER cMEBEOOFF &Y — PIATOMBMEEZEIE I,
2. A4 VBESIIONT IS Disable RY Vv EBTEHER LV TRERLITDTET

DEFEMNOFFIZE S,

4. 4. 2 AF—ow7

1. $—FBF RV FREBMBER LV TORHDOHBHAOBRET > T 5%, I
SORBENTVRLOBESREIDPRUFTMPORYFEBREAL T,

2. MEEE L TOEES 10 *mbar LTI SRV EZOR Y TEBEVASLD,

3. A VESOEEEN 410 " Tor L HEL L5 E SOURCE-ADBREPA LI,
T, AF VBB — I Fr—ADI AR EFREHEOLHBEREEZALH
Lo

4. E—LSA DAV — Dy ZREEHLBRLTED. E-LFA VHRAETS
> T $ [GOOD-VACUUM] D # A4 Y ZH U T B0 THEET S I &

5. BHOFABIEZEN6Xx10 ‘Tor L W BALILESE, 1A VY —VORR



-JAERI-Research 94-018

# OFF IC72 D GATE-VALVE. [SOLATION-VALVE 7% 5, JORBTHE. &
FMBEEESFREOBRERBAL L, KL F—Fy FFz N —ORER
DA vy —0y 2 HEiFiE VACUUM PROTECTION 2 4 v F TR Y 2 J L 8T HRET

H0H. RHEEDOSHEIFOEEZRIDA VI —Dy IV EBBRLILKRBTHT 3,
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5. MBEBKR

Brid. CHE TEROBBETOUNS ., BRERREZORBRTS 5 AH A4 V¥
CAEERETEOHEERICET 3 RRAEDTE S, Tl ChETIBLALE
BERIIHSONTHRET S,

5. 1 EIixLF—RKRATVICLIBEERK

5. 1.1 HHY

COEROREMNEERE— RS MY EY FEBEIES F Uy LREIEEIETH
EH. OB GEEAAVELTOREAA VRIE. W OPOHKRBOHEYS 5, —
SRR, REWHEIESY A VYEVF, 5774 b, ANVEVEOSLIRTPS 1 RITOD
HEAFOREAIEEL., AERBICIIRUIBEOREFYE B SN B ARENSH 2
b TH B Eil A DARKICOVTR. #4vE L KRB, B0, BRM. KEY
CERHEAF-TEY. TENCHHAEBECOTOWHE TS S, /7774 MEnBF
MEE L TRERDTHEEEZEPIEIRE-TETED, EL1IRTOFERBETHE A
NMEVRIRTGHEDEE LTRRS TN TS, S5, "CORMKDLEN KL E
BOKEE, I BDEOBEAFEIUAHBERTREROERIMETSE 5,

THhETOWAETIH. YA Y e FHEBOREREHE LR (2R TRERELTS
(N HBRNELLATET S, TORAR. Ni &y Pey FORFEMMELT
EInb. FAYEY FEBOIES Y v VEEVERICBONLEEAGNEDNLTH S,
EEITRE, [ BDEIRL-T. Ni BEHKBH LIS VEY FRBEL L ORFERY
BonfELIMENH L,

KEBRTHE, S| BHEREERE UTERET -4, S i BHERBALEHE. B,
BIEHOZRKEVLODS | AN A PEY FHEELTOEIE. B, S 14
BEERELTEREOLOPAFLP T RALBEFEILTO 06 TH S, Rl
CVDHEINE-TS i BESEHD LKA YE Y FEXRIESF v vy VRETELIED
WEXNTEDD . S BESERE~DAAVE—LRETHS A ¥ T FOBFBRERY
+ARBBTEEEELAON S,
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5. 1. 2 EREE o , |

REHEZRS - HHF = v - CEFERS I (1 1°1) BEgdEtty bL, 3keVDAT
AFVZ Ny T Y KD ERERET oo TOHEERIE LI I0ORT VD C %,
L3uAc’DBEEETEETES Uit AXPOEEERL X0 TorrtEUFTH » %o 1n
situ AE SHEiR. ZEEC—L2—BHIZHy F LRRBTHT . 70— 7 i33keVDR
%ﬁ;L*»%-ﬁﬁtﬁ¥ﬁﬂ@%%?fﬁ4%—%mhtcﬁéhtz&ﬁh»m%ﬁ
mtibﬁﬁxﬁﬁm\wﬂﬂﬁ%ﬁctdﬁﬁﬁumbt4#y®ﬁﬁﬁ(mmmﬁ)T
HZ 1,

5. 1. 3 BE-ZBE
Mgmmmﬂ®OWﬁy®ﬁﬁmagaﬁAEsz&7rwmﬁmé%?n@*@x&;
_ PRy =2 Y~V 7 HDS | BRODARY PV THD, BEPREOE -7
BHEIXNT. Siwe (32V) EEHZ7Y -V JICAVKETOAT (215eV) oA — TV x
BIFESOAPEBINT S, SDARY MLVEEFHOS | BRERIPSOATAF VT
J%zﬁv&—%%mibiﬁnﬁﬁbt@%\ﬁﬁﬁmb%#nt:&\itAr4ﬁy
P EMEBICEAZINTVWBEIEERLTWS, ERANY P, ThE
3. 3x10'%, 1.3x10%%, 6.9x10°°, 1.2x10'7 2.8x10' "ions/cn*E CEF L EEZDHDT
BB, cHODARI MIHOBHBENEAISELHITS ivwvA— YV BFOE— 7 MEN
BA L. BhoTCxriu (273eV) A~V BTORENH LT, REENS | EBREK
BELTWLA D Edbih g, E5IARY MVOBRNS(OPSDIKIF TR Y LA
—Nf FRERE. (DTRIF7 74 PRREOBEVERLTVELDEEA SN L,
AROERZ10VOC ERNTH - EI A, 10 ions/en’ A =5 —OHEBTH VA
H—rif FROBRENRNI N, XOREZERTLE, 7774 PREDKE TS
IMWNVG%%KmﬁMéﬂt@okﬁﬁwx&ﬁFWﬁﬁ%nto:@z&ﬁbwﬁﬂm
Lm0 &EARB DO TREERAT TH Y. CNETOHBEILHELITITE
Y FRBENEREDTOLITEESH S, 10KRT100eVD 2 SOAHELRNF-—TIT- 1
BDRENT. MELEA— Vs BFARS PADSGER L C A — Y 2 BF Y- 7 HE
DESBITE S EEFig BIZFRT, CORPO OB LI ITI0eVOA A E— LD
5ﬁﬂwwﬁﬁotgémﬁdf\¥ﬁuT@ﬁﬁﬁ?Si@i~9;€—7ﬁ%%b6®ﬁ
U= DBDARY ML D, THbBEL in-situh — Vs BFARTRIRD .,
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10eVTT - 7w BZOH VOB EI VR CEFARICHE LTI DBBNITHEVLEATNS
EEXONE, —FH. Fig IBREREINCEREERISHUTAT A A X895 —-/AES
REBRIAMOANTET IR TH B, [0cVOB/E, CHES | BLOREH BN
SEOLTWBEIENCOBEBEEBLEIIDIE, —F. 100eVOF AT, CLES i LDt
FULAEYRERFRES | EROMICEREIN TS, [0eVTORHDOHEITRE, 1V
FoPBABALDBICHS | BEREAREAZINR TSI EERLTVEEZERA OGNS,
T, HEERKTOERHXDOTOHAEA2#AIEEFANMELT, Si (11 1) B
BEBIT, 10eVD C A AV E—LZRHULAENSRHEEDROBBMAT -1 TOER.
%&@@ﬁi@ﬁﬁétEbﬂé@ﬁﬁﬁﬁﬁMén\AH4#VE—A@§£®%%%§
BRI ERmMArREHBTE LI 2R L .

PLERLTE & 5 1c. AS T AL+ —10eVE 100eVTRBEL ROBMNRES S &%
FRTHEREINMONZ, FBISIN. AR ANF-RKLI3BREOAESEARBIIRITE
BIZOWTOHMAIKRFT+#HI LB, EREZAHILEREFABROREHEICH
TEHMEEFTITETH S,

5. 2 RALKRAAVEROCILEBERPO2RAA VHERS#HT

5. 2.1 Hm

AF v E—ABBEREFCHEE LABICART I 2RAA /IZDO0TR, 2RAF VEHE
AHA(SIMS) ELTIhEF THRAMESLINTLEIN, BEERPO 2R V&
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Table 1 Possible ion forms for Cz-type secondary ions.

m/e ion forms

27 | CpH3+ C2HD+

28 | CaH4+ C2H2D+  C2D2+

29 | CoHs+ C2H3D+  C2HD2+
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sputtering and AES.
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Fig. 17 The schematic diagram of experimental geometry for the SIMS measurement.
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Fig. 18 The mass spectrum of scattered and secondary ions measured during
hydrocarbon film deposition with 50 eV CHs* ions on Si(1i1).
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Fig. 19 The mass spectrum of scattered and secondary ions gbtained by SIMS
analysis with 100 eV Ar* ions bombardment for deposited film
hydrocarbon on S$i(111) with 50 eV CHs" ions.
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Fig.20 The changes in the vield of secondary ions, C.H;* (@), CH:"(HD)

and C.Hs* (M) with sputtering time in the SIMS analysis with
100 eV Ar* for the deposited hydrocarbon film on Si(11l1).
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Fig.21 The energy distribution of secondary ions observed at m/e = 27

and 29 in the SIMS analysis for hydrocarbon film deposited on
A{ substitute,
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Fig. 22 The SIMS spectrum observed during 50 eV CDs;™ ion beam
deposition on Si(111).
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Pig. 23 The SIMS spectra observed during CHs™ and CDs* ion beam
deposition on Si(111).



