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A system for extending the life of a repeller in an IHC ion source is disclosed. The system includes an
IHC ion source wherein the back surface of the repeller has been shaped to reduce the possibility of electrical
shorts. The separation distance between the back surface of the repeller and the chamber wall behind the
repeller is increased along its outer edge, as compared to the separation distance near the center of the repeller.
This separation distance reduces the possibility that deposited material will flake and short the repeller to
the chamber wall. Further, in certain embodiments, the separation distance between the back surface of the
repeller and the chamber wall near the center of the repeller is unchanged, so as to minimize the flow of gas
that exits from the chamber. The back surface of the repeller may be tapered, stepped or arced to achieve

these criteria.
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[ 3232 ] A system for extending the life of a repeller in an ITHC ion
source is disclosed. The system includes an THC ion source wherein
the back surface of the repeller has been shaped to reduce the
possibility of electrical shorts. The separation distance between the
back surface of the repeller and the chamber wall behind the repeller
is increased along its outer edge, as compared to the separation
distance near the center of the repeller. This separation distance
reduces the possibility that deposited material will flake and short the
repeller to the chamber wall. Further, in certain embodiments, the

separation distance between the back surface of the repeller and the
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chamber wall near the center of the repeller is unchanged, so as to
minimize the flow of gas that exits from the chamber. The back
surface of the repeller may be tapered, stepped or arced to achieve

these criteria.
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BEXLFARLMESH -
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BB B AR T OB - B 2R AR B S
FI B 7 Ay B 2 o B MR B A I A Y — Ui Bk o BR R AR R R B
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NE o A — S5 B ) 7 > A o e B O PO R AR B WY BT AR T B BR TR R
BH 1% TH] HY 2% TH . [ A f /N BEL M © A6 75 55 B G B o - R SR A AT B AT A
A 2 i 57 e 7 T Bl LG A P o e A /N S B R TR P Y BT
fE— SN B o o o R e B R AL R PR R AR BR R SN i
GEPATHG ORI EG CHERIT BV ER - Jf BB E RE
B HE i BE (% T Y 2% T < fE] B BE 0 Al HL o] o R BE A O
EEER 2D T5%

[0009] #R#5 55 — B hin 5 » #5 58 — 1 F3 S e~ 9 HF ' s - Py 2t
HER B I © BRRtsAt o DU PERIREE - B AP Rt KAV E
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QEEGEEETEED |
[0010]
Ry T EAF MR AR 25 KR A HEREESRSI AR T
RV I E - B A E
1 Zn RS — (8 Fhe 18y THC 8+ R ey J7 B -
2 2HHHIE 1 Frox THC B FIRAEVEE 1 A RGN T EEE -
3A F[[E 3C n R B =0 A~ F & b f 89 Bk 2 BE R &
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105 ) DA R 72 15 20 72 Wi {8l g 69 B¢ 101 5 26 BE 101 B 5 MIEE - $2HL
i (extraction plate ) 103 J B1HZ HUAR 103 15 ¥ HY JiK B - $EHUAR 103
BFEIEHLFAfL (extraction aperture) 140 > H T &L AR HLGH L 140
e HEE - PEZE 100 HYEE 101 K o] & E AR S i R > B Al i
BLEEEE - fEREE 100 FEREE 100 BV —F 104 B E A
110 - fEfafix 110 BHEZE H %M 160 - 434k 160 Bl M E R 165
o GhAi B 165 Y FC B B B R E A &R Ak 160 0 3 11 {3 15 S Ak
160 K 2+ & + - (25 {REEEJH ( cathode bias power supply )
115 ¥ A B2 110 ¥ 4518 160 M2 mE > FHibiE L2 T8
T e &kt 160 ¢ 5[=f2tE 110 i » H & HEEEEK 110 BVE &
R ¥ R 110 LTINS 2R BRI 115 o ¥ 454k 160 Ji i1
fREE » DAfEfR 451k 160 AYE AL fR 110 VBB &G0 200V &
1500V 2/ « 2818 » f2 i 110 fEH AR mE R FE = 100 o 2 5 24k
TET -
[0012] R - & FRE IR 165 m&&ER 160 fLIEER - [2HREESE
TR LS ¥ &k 160 JEfIfmEE » DIER 45 160 L2 MR 110 V& E
R (i fE 5 E FIE& MR 160 478 m 2 110 5[ - f2HR 110 B
T BESIE (arc voltage power supply ) 111 83E - &I & EE B
11T FE S A 22 100 [m) F A {3k fE 28 R © b 28 9L 88 R 0 15 2 A T 3% 5
EVEFE TN EE AR EEES UEFERBER - Mt E
SMEERER 111 RHERSHEF EEAERNERENEER
e F B 5 g g A o BE 101 5 Hofih R HE fE 2 % ( ground
reference ) °

[0013] FERE2 100 th B &R 110 fH ¥ e fE = 100 Y 58 i 105

555 H 15 HEWHRAE)
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EEEAE R 120 - 68 tha] 58 AR 2R HE R AR 120 5]
MES RS A « HF 7tk 120 o] B HE AT 121 Rk RlEE 122
BERM AT 121 38Rz 100 Y56 iy 105 ayBd O 127 - BT 127
B RPAHE BT 121 EK « 4 - fEBEFRMERAT 121 BB O
127 By Z [ aIFAERI PR > DLEEE I E (arcing ) HY E S &% /)N
fbe fFEREEREI T > BEO 127 AP R A EEHEFRARFT 121 Y22
K& 0.05 FE~f o AL FREE G - IR E ME IR ERNF
N RFEE RN 0 BB R B REE 100 N EY R A8 0] &5 i BE R iR
fF 121 #5127 2 AV RRi% W -

[0014] HERIREE 122 WE K PHEFEBIT 121 ;VE R - {3k
Bt 504 PE R EREE 122 5] B RS 0.60 SLf Bl 1.00 -] Z [ 1Y
& o HERfiR 120 o] Bk R BB R 123 88 E o {7 B 5 B A
HEFRAR 120 0] B B E EhHY - H P PR Rl 120 A 22 3 ) {F fo & 56

fhoo AE M E A o BRI 120 Al E IE R E R 111 -
[0015] REAE % - HE/FfR 120 AR TERE MR 110 25 5TV & T HF
FRIEIREZ 100 By o0« 8B OIRER - £ TG 5 HkFf& 120 5]
MHE R REZE 100 gl B BB REUEETEF - BHIkR
FEF L E G - BERHR 120 A B REE 100 M HE R Y OV Bi-
150V Z fEHY f BE -

[0016] & —doE M+ > 5 i 105 EO[sBEH M # 128 - &
128 B] 1§55 8¢ 55 — 1 38 & BY A B pl o AF Ho A 5 e 5 > A 5 A A
BO128-fHE I8 HARBEINEE 100 NS RBEXRA KAIHE —
Ui 105 HYFE ek 22 M -
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T —{8 77 KGR ET - W 190 8% TR EE 101 (£5% Ui
104 FEREIEE it 105 - BHIKER > BF 0] 4 B IR EE 110
e 120 By J50e (BT -y J5m ) SPATE9SIH « Wt - EFIE y
Jim EAS B G &2 BT o AR B AE EL A U 1 BY RS B ] AE 4K
BT -
[0018] —HEE( X HER A& HEM AL 106 # AFEZE 100 -
[0019] #REVER 170 o] A 74 THC B+ J5 10 A5 # 52 H 41( beam
line ) =AY &k 57 & 1 44 5 IR BE - #BHI2KER - 1K (platen) 260
(ZRE2) JENE—E]E (Flasth) (565 F SR HiN%E THC
B 10 0 R A THC B+ 10 #:iintt &k 260 2EE X
MR EE « NIL > FRIZEVEER 170 (R EAVEE (T R MEE) 1L E
& THC g 75 10 $2 LAY B T-AVAE & < Mok > R EVE TR 170 ffE
NEREHEEIRERNEE
[0020] 7 2 & e (5] = > 72 e il BE SR 115 BLFEEL &R 170 &
B AE S BE Bl % (feedback loop) - B S ZKER - 1T s B 2 K P #2 HI
WRERGEFTIEEE - Fit > TEEERREIER 170 fENE
o Ao gilemmBEER 115 W > DR EEWIRIER -
It S 68 B % o] I PE ] 25 180 B AT » sE W A — 1T NEAT -
(0021 #2525 180 = Bl — (R B¢ 25 ( EE R /2 - HE i (15 i3 Lk
B L 1Y BB B B R T M B P RN /E B B o HEHIER 180 TR R
FREE T Bl mles - @A B - EREH S NS - EEAGWE
FREE T » PEMIES 180 Br EEIFY R Mot - plaEEET
B -WEERENS —EE AR ER - I E L Bon T
&GS 25 180 B EF T AP AT Yy EAYIE © K H A & K-

B7H o F 15 HEEHRRAE)
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SBOIACER > FEM 25 180 v B2t {m BRERR 115 #HiE - LIfER IHC
BEFR 10 BESMH H R &R 160 2 e N F 2 Y EER - e a5
180 7 o] B3 Bk fr ik BB R 123 38 4E - DU FE FR A e i R BE » b oh - $%
diles 180 ol ge sy RE P h P2 i fm BE & 115 (RIERYE B - &R F/5
[0022] 2oRHERIE 1 PR THC B+ 10 AYBE 1 A R4 -
£ THC B8 10 By GHFLANE BAC IR M BHFAL T R BEH —
{[F 5¢ % {[F & Al 200 -

[0023] EH&7y#rEs 210 fir R &M 200 #Y Tj - HE 5 He 210
(EF S KRS ERIAYEEF | B9 - S IREBERFIVEE XK
Bk Bk T BB R {E (flight path ) B E /> i as 210 By
B i s 5 B B A R AT B FL (resolving aperture) 221 BY'H £ #
FratE (mass resolving device ) 220 o BB E E M IEEEIE - A
BEREATEEESE KBS 1Ko 5 588N L 221
Mot TR E EMTAEE 220 NEEE SIS 210 (98 > M
A &AL 24 R AR — 2P T

[0024] #EHEE 230 WX BELEEMITEE 220 AY T - BEHES
230 BEAZ AR R AT B AL 221 BYBEF 1 W E A B (P17 2K R T
{THYEH R (beamlet) JEEGHY 7 IR B T # (ribbon ion beam) - 'H &
AT eEs 210 BB B0E U B AR L ES 230 HY B A BCHT Ui BT RH B 2
WEERE - HEMITEE 220X EBELEME T 2B ERF -
[0025) /s & 4%k (acceleration/deceleration stage ) 240 o] {i7 j»
AEH A 230 By T F o DOER/ECER &) 240 T FE Ry BE B 4B R 4H (energy
purity module ) - g & i & 15 40 /2 ¢ fic B 548 17 3 #2588 7 K Y

B8 H - H 15 HEWH:RAE)
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VR R RV RGBSR - BOIKER > e EMEIEHE I BE

+
H

m

B &

gt = Bftm f2 =0 (vertical electrostatic energy filter » VEEF)
B A5 B B Am A2 U (electrostatic filter » EF ) o &z 260 O] {iz jA 0 28/
JERSR 240 B N F - AR BEEE > THREAL G R 260 F o
[0026] 4 Rl - AEFEEEEE F - KEHEFE 120 698 k]
JUBACHE R 120 (2 mAYFRE F - FratRm o] £ im 105 50%&
PHE 128 AR BEERE - BPIZKER » R ol B HFMEE 122 7Y
SNEG - (T BEEOM RHEBERMREE 122 BE o MR IIELSE
Ui 105 EG#REL 128 ko fE RSN — MR E S 0 LR
(B4 BFs) o] BLHE fR5E 122 % 4 (B 52 S - (LT (e & WFe BV
Bk oo DLFERBE vl AEE S5 U 105 SUE® 128 FGss > MmEE L
RME LA

[0027] “F2frEBmVSR  BEMETHIE 122 Ay EGZK
YRR PERARER 122 By B L E APk R & m ey Fm (B > 55 g 105
BCE R R 128 Y R ER R ) Z B HY S o i BE e v] [ (PR SR AR R 122
B L e 2 R 3 A MR HY AT REME o 2R > AEBRRAREE 122 AL
by 3T O 455 B0/ INBY P o e R 0] Ry A FTHY -

[0028] MipAfE B EE R 120 B9 0 2P HY 55 Ui 105 &
A B O 127 PR B 2 N 5 i 2B e 2 A PR R M BE A B R T BB TR A
PRI AV E (H A B 0 105 SEEE 128 WEEERT) 1Y
P ZEHE o BESN o B BRIR AR 121 fE L &R 338 R [T %
FIPE SRt BE - PRIIE A oo i R O 4 E 2 R Un L BRI =AY BE SR R
DAY A R E R R A% YR E A E 2 MY /N EE R o MhRE
INEYA T BEREEE WA B RS B O 127 B EY R /ME o I

59 H 0 H 15 HEWHRAE)
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AN S0 AR /N Y oy e RE B B AD oy B RE B < R AR AT 0 R R
HHHY
[0029] 3A FIE 3C HEH H B A ESB A HFFREET - £
g T e —F T o ghREEE A R BA AR E kR T R
HHY B - a0fE O dR 338 HIE > ATt B s B AR 0.3
FSPEL 0.6 Fof Z YA o g Eher 338 AE A R AR BE AY A0
i A PR SR AR AT 121 -
[0030] k55 ob— MR PR MmE T BAFENPIR Gk
o - AL LA F P o > BR TR BE Ay o0 il 47 08 78 B T k7 Ak BH Y
A 2% T A8 8 PE SR AR AT Y &% > BT SR BLAE TP HR R AR BE A B — B & HY
T ERE R o
[0031] fEprA & b Bl - H 7 EE AY 5 2w R 3 2008 48 56 i
105 FFEy R O 127 By PESR AR FT 121 o R AR B $22 5] o o o0 @il €7 338 i
17> H o] /BERC & (press fit) > B F SRl BH B g SR Al A 121 9]
B A Cunitary part) o PEFRASBEEHY AT E A &P HY (flat) @ 2
B RHS—EENIEIR > B0 MHY (concave ) o %8 th 0] 5 A HAth K
o AT A oL B4R 338 M E o FE SRR EE BT B Y 0.125 FLf
B10.300 ] 2 ARV E R - FF R MRERAE M 8 & e O - 40 B Rk
E— ST T > EPEFRBEESE " 105 ZEHKFESE s 105
AR B R 128 -
[0032] 3A RS — B A HE SR AR 300 o I B RE A T 0 PR
BH 301 By R R AL HY (convex ) HIMERFREHAEZ ALK -
b G HE AR Y -FE R BTEVE S E > B REAHERTEA

Pa iy 0.250 Ji~f B 0.350 o~ Z fE Y -1 o ALk SRl BE 301 By B o

10 H - 315 HEHRIASE)
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LEN4R 338 B TR - fEAEN o BEEEEE 330 o [h A 7y it B E
330 EHEFRREE 301 HYEF R A B MR A 1% [ 8 2R E < R AV B
TTHEIERE o fEHERMREE 301 BYSME G - fEHERREE 301 BEER
fREE 301 {2 EHYRE 2 B ELIN o BEEE B 335 - (R EHE 6+ -
HEFRIRTE 301 g9 Ll 4 338 (IR RERE T E R 0.200 ) Bl
0.300 &~ 2] e

[0033] 3B i B R R BE R AR 310 « fERLEHE G F 0 BE RS
BH 311 WY RF R Ky S TP Y - o 1 (50 15 BF e il 58 A9 20 1€ 70 il 45 338
A& Y-SR Z EREPE R 121 BEmig K - 48 3B AR
S R B 3 T Ry 4R 1 Y < BB IS A 0 8 T B R 3R 0T W TE 2 B A o ik
PR B o B R B 2 R AY PR DABE R R EE 311 AV RY— 3 o I
st B REHEFMmEE 311 FELTEN D © a5 €0
4R 338 [ ANEIELPEFRHRGE 311 PR — P EAER B > AT
Ao BERE B R B E BT o R EERAREE 311 Ay B A Pl N o i BE
A ED 73 BY RN [ - RIAE HEH S Z LA Bat & - 8 8 3B /R H 4R 1
BER - R0 Y KRBV R 0] BE R 2 4R -

[0034] 3C RHE SR B HE R R 320 - fELE R T - LHEF
fiEE 321 Y& R E EEAL— =L EER (step) > {1 57 E W #
BT 2 {fl oy BB - B OIKER - BN NAE—ERER EES
— B BN ANE—ER/NNE _ENER TELERNE
— O EEEE RSB oy WERE B o B OIKER - B 3C R RN/ E
BERER > E— o BEREN A BB 330 PR ANE—EH
AR B EEREEE T F NS o BEREEE o B R BEA{LE 3C F
T~ —EZER Amt oI ERERERE N ER - BHIRER > WL

F11 H - 415 HEHRAD)
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B 9 B 5+ oL 55 79 7 T ) — B 4330 1 1 o 1A 4 e BE e 241
55 B BE e I {14 5 9 B e A <

L0035 Ay 4 i B i 7 5 3 e I 16 5 6L 0k 6 9 (e T 19 22 70 2 T
RNy BERE B - B AR/ 4 T BE M T AR AC B B SR AR AT 121 A
WET o BBIE S SRR EA BB O 127 R &R
6, O L B 9 4 T RE BP9 ( pathway ) - U5 @ B A I VB B AO
LD T R0 KK PR 1 127 M B R o AE S B R P - 1A
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