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E oA I
[ X%
| 4@«%35&2007#115 13 TR P
3£ E 60/987629 3 “Particle Beam Assisted Modlficatlon‘ of
'Thin Film Materials” ~ 2007 % 11 A 13 B ¥ 3¢ £ BB 6%
¥ 3% £ ¥ 60/987667 3£ “Particle Beam Assisted Modification
‘of Thin Film Materials” 5t & 2007 4 11 A 13 8 # 34 %
BE BF ¥ 3F £ ¥ 60/987650 It “Particle Beam Assisted
© . Modification of Thin Film Materials” % 4& s 4 » & é_‘s‘c{#}\
UAE B 5% o
(B ¥H %]
4“?%%,\@ 2008 F 11 A 12 B9 ey LR &hwmd
¥ EFE 12/269,276 3 “Particle Beam Assisted Modification
of Thin Film Materials” A & 2008 4 11 A 12 B ¥ &) -‘,bi- 3]
Fhe P H R E 12269344 %%‘fPafti'cIe ‘Beam Assisted
Modification of Thin Film Materials”48 Bf > & & X Hf A LA 45
O n%%.
[ %975 B 2 A4 )
ABEREE M — ﬁﬁﬂ%ﬁéﬁ % %ﬁ&ﬁﬁ El =)
R F M — W AR & & 48 (substrate crystalline phase)
CLE T
BAT L mik A ERN &D—T-#)iﬁﬁ‘r (ﬂat panel
display » FPD)$ & F% # ‘& #.(solar cell) » & Hx/}lﬁ"/é‘-_{&ﬁk)l‘\
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AREBSEF ALY - £ Y SFPDE » 28R
- RFPD# % # (pixel) & % B ‘€ & B (thin film transistor » TFT)
43 (switch) » 3 B T 8 8 — A2 T S48 B B 1E 1 08
EREAFGFZY FEOGEOmE) LR - K> B R
FPDEERMEMANEETFT ARAANERAGRLE
W% 5 A H E F 4 (high performance control
electronics) - —EE AT U R BRE/PFZEH TR 2
M F RO RRBLERT Ryl ds |
A ATeh FPD &4 — B % sb iy B 45 o 168 0 3 B 22
B BN BT B e @R L o bR R A o B R
(sputtering) # #2 - % 4% (evaporation)® 2 - TR W XA L2
%, 48 % #% (plasma enhanced chemical vapor deposition °
PECVD)# #2 % 1& /& 1t 2 £, 48 74 # (low pressure chemical
- vapor deposition * LPCVD)# #2 - R EKBHEZARESE X
W 4ok A R H 36 FPD &) @448 & 7 JF & (amorphous) 2 £
A # 600°C & 2% 38 4% 4% /% & (glass transition temperature) o
ZEAE600°CAEHE > BRTHELERBYX R FEE
R EAE HERBEEELEMS B o5 H(quartz)
%8 ¥ % (sapphire) Bk » A > B A B HRANEL
AMAZB THESE- L ZEEET AT RERAEIK
B THARBEES DK R BB EIR -
AT BREAREEEEELTRGY A - — BN
%a E]ﬁbéy-ﬁ—%‘ 18 % Rev4a 1 3k & 48 aa*ﬁ_-ﬁﬁi"—?'aa*ﬁ
EHARBHAN  MAAKOY ERAGRESRE - #
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lllll PiL

Eﬁzﬁﬁﬁ‘iﬁ & 57 % B A8 bb ERNEZHERY zﬁﬁﬁ%
AR E—%‘ B &89 % &) F (mobility) -
BTRE% Ea?@"kﬁa%é}’ﬁ”'ﬂ'uzﬁ P RED
R AEIER EEBBA S %Eﬁiﬁﬂﬁiﬁaaﬂﬁ’«ﬁﬂﬁ ﬁ;
REAFEZEAWBBEN AR > TAHBREFTES

_%J‘ B K (excimer laser annealing » ELA)# #2 - ELA %ﬁ_&; &y —

B FHENEREANE 5766989 3% - ATHIEAR

A& & (crystal) @AR T X & 4R & 47 4o & 4 @ B AL

o (sequential lateral solidification » SLS)#g # 42 - SLS & #2284

. —EHFHEENAB AR 6,322,625 5% - %4 ELA Y2

R OSLS METUAARAREY AW S &5 $HY®

R-EREEEREFRAAAE - REIRR > EANL

H—BRBORES TEHEFBLERS BmALARE

8 TET = shib > kB A ERHRE - TFEH

(duty cycle) T R FAE e - B4 EHTFEHTHAL

R 5 44 & P B A Bk B 4 1t (pulse-to-pulse variation) 2 %

o F] 7~ 34 )tk (spatial non-uniformity) » & 5T 45 # 8 f2 — s &

EARYE - LTELE A Bk W R 3 4 M (intra-pulse

‘non- -uniformity) > H 4] 4o & & & R (beam) s B &K F F
'(self-lnterference)ﬁﬁ BRotb MK X AR Y Ti'T

éi—a—ﬁiiﬁ’]%%éﬁﬁﬁﬁﬂﬁ |

- Bk %Eﬁ%ﬁ&$uﬁ&méiﬁﬁm%ﬁiﬂ
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[#HmE]
A ARBRFEARGTES—EHTF o E—F B
FoRFETROLEALASAS AR TFTHRZER TR
(continuous particle beam) ; A R #Fi& & R F % B A
~ (introducing) R ARtk BB B EH > UFLEBR G LB EE
 AELB A PEERTRY ’% REE (curreht density) % 5
x 10 partlcles/cm sec ;& F K °
ABMBRTEERAERNEGFRETRIRE
#%%fi$$me BREETHRMEERHAET X TH#
HTAENE ERFALENEERRAL - £HFA
AXBEFRNFHRART RA B F Lo BEHTRBE £ A
XAEHAERNERERNGBRAGTRT X - AR
BlIAR L 4biE AR > BN BRI BT AR EFALE
nEe
CEXED |
ATAMEENR R B ENERE M o0 4 BHH
BT a4 B 48 F — 45 A 7 i T ¢ (particle-based) & 22 #)
Fhpl - EEARBFOAETUI AR FHAE
~ (non-equilibrium process)®#F > # T 1 ;eﬁ &g o sbsh o R
CFAHTUREH SRR B RIS BT LR TR
B35 = Rl 2 (] ko kiﬁ‘j‘(beam mze)fﬁi THREE) BT
5 & (particle flux)(Fu/ 2, k 4 § 7 (beam current)) ~ —kn%ﬁ
8 LA Bt T B) & (particle dose) % % -
AKX BRHT a‘% ETARKETHENA A 4 (beamline
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ion implantation system) $1 £ 7 & # # (plasma bésed)%#}i '
R A% (S 5% & B # 2 (plasma assisted doping * PLAD)
%2 % X E % 2 % % F # A (plasma immersion ion
implantation > PIIT) % & )& — £ K36t - K > RAEHR T £
RBEsRERT $%%ﬁ7@m%b%ﬁ%ﬁi%
AR T8 % *fc.é’lf-ﬂi A% XFPHRFITUEATER

F(sub-atomic) * BF RHFRF - B THRE ey &
BIRR > RFTUAEEF &F - }?%‘k SF ARE
# (gas cluster) ©

 EABRY  BETRARG—LEEH  ARTRA
BBl ERE)RCHE S RBER éﬁ%*& e b 0 AR
] L A K B g (elemental substrate) » H /2 &4 — B R %
(#ldo » 2 BB %42 & %K) # 4 £ 4 (compound
substrate) > i ¢, 4428 8 — 18 89 B 2 (] v > SiGe ~ SiC~ InTe -

- GaAs ~ InP ~ GalnAs ~ GalnP ; CdTe ; CdS ; 2t &(Cu ~ Ag
- Fu/H Au)#L(Al -~ Ga Fu/ 5, In) LA B.(S ~ Se Fu/2, Te)&y @ 4 -

3w CulnGaSe ~ CulnSe, ~ H 46 [II-V 3%k ¥ ¥ g8 50 & 4, [1-VI
b)) Fo/Rhe4EIR - A/ﬁ:ﬁiﬁ‘F’é’J#HTM%é
BFEM/RBGHE (Bl k3B (glass)  FHEX-_FHL
.__Lﬁa (polyethylene terephthalate 'PETD)~EF 6fonit)- gt

S BRTRAGS S RBME S ABEAR(B SOD) -

EIROIESRERE ﬂi&*ﬁﬁﬁTum+$%ﬁﬁ&'
LBRBRE  RZ > iwﬁﬁTu%%%% FEMER X

,é%fﬁ%'ﬂxmﬁﬁ’\i—-%%ﬂﬁ/@i ‘k w5 AR %
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Bz AR BLBERTUARENE - FEHER &
NI BRETSY EX 2T FPY 73 IEEES
BB EeRBME)ZM -

48 & 8 (Phase Transformation)

R RGEEHER B ik 4 ] B @#aﬁaaﬁﬁkﬁ
(solid phase epitaxial re-growth - SPER) - f£ SPER ¥ - JE &
TR NTINBEAFLEAORENLE LR
(crystal layer)#E B mB @ AL Sw - b F LA —HRAMNA
RhBETHEAMFLRLIANEEY SANERBRENT X
B ABAMNELEARAE  AELARTRELAR
EHRAGLENER  LASBAERINEHELAN
(crystal nucleation) & A /B % - FLRE 1> LARKKRE
Bt CEL ST TPy R
BEREBFOTAE -  wREBA R BEATUSAE S
& 48 (poly-crystalline phase) % # & 48 (mono-crystalline
phase) - % ZMAKRBREZRTAFTUNE - T ay B R
Bl #& 8 (#] & > % & & (multi- crystalline) ~ #% & &
(micro-crystalline) ~ 2 3k 4 & (nano-crystalline) %) - &K >

HEHEABRRTTUARRERY » Bl | HATRAE
Ao fey o Ab» ELEMTALERRRLERE -

WH 1A+ GG BEREALLEANBRETUE
BEEHRIMELE - - B R LBETRE&HEL
(melting) £ B 4t (sohdlﬁcatlon)#% # 100a X R E A8 & &

| (solid phase crystallization » SPC)#& 4 # 4| 100b ﬂﬁ%'%i
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BB EIE#F 100a A &R SPC A4+ » sb#@ ST L
HERUAMRERYREREL - £ SPER A ¥ 0 i
ﬁ%qil%g‘dﬂﬁjii%ﬁﬁﬁ’ﬁ%%%%*&iﬁk%ﬁ%
& o

2 516 $2 Bl fE 4 %] 100a % » 33 4t (radiation) 4t ~ # (heat)
AE 2 ) A8 (kinetic energy) &y S & T4 F A2 9k & K ig oy —
I BIEAL LI o r§4bl:if&(molten region) &) 45 £
PA 3% % (induce) gy 2% () 40 > 38 B %A %p(supercooling)) » & &
© T ho B 1R % R A% E W é’]#‘*il’%ﬁﬁkﬁ GRTHBRER
#] (schemes) @ # 47 & 4% - & aa'T/E? EF A B
(pre-existing seeds) k£ # 47 £ & m M (nucleate
heterogeneously) - F LA RET AL CHELAN L B
#r F(grain boundaries) » B /& 55 & %Aé‘] BF & R giEib - ¥
6#&%%ﬁ&ﬁ%%&iﬁﬁﬁ#%ﬂ%k@ﬁﬁwd_
region)#y - &g (boundary) - 4V F G A M B & 5

¥ 3 4T B] g m #% (nucleate homogeneously) o f& gk 4% 85 >

© mm W Bk HEISLARRAELL -

| AEARSBEH 100b ¥ EFBAKEL > s
BT HAE - BEIRR - ERTEFANEETHER T AM
BEBUHAHOL SO REDBARBHER - ENER
bl AHAETOHENLMH £ SPCHMERLR
KA 28 FeHENREH > £ SPCHMEELR
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3 T # Bh 38 £2 (Particle assisted processes)
EREAF BT THEABEAR > RFFEE -
AR TARFRAEE S EAR/RE LA - s REgg
THUABEARGEORRTBL - HTHERE R
FTHEANBARRGERT - BROTAB - £LE
BRTEDIMYERR LEEZBE - 5 KR LT BHE R
BB ERAGHE > RFTHREAINBERAMBZR
@ (interface) &) & 3= ° \ !
- B -FfE3 (Particle Species)
FEHEBARTTHEAN AFHEREE - BHR
R TRERAHENERAICSE ESE M E A M(inert) 4
RBF o Afm > T4 RIS ER/KE M LB F M(active)
By A o do b AT 0 R F 7T A % & (charged) & F 4 (neutral)
&) 22 B F B F - R Fk F (atomic particles) ~ 4 F K F
(molecular particles) & Lz @4 - £ — LT HB ¥ » £—
LERp T BRESEZSTRT - EREEERG T 0 B4
MEBERT - »TRTFRABERTFRAGRIAEN - £
e FH B E(dose) RAE B H AR AR - HAH R A
HARMS TR TFTABER T EALARBETHA
(disintegrate) » 41 F & $ & € 2 4 F & F (particle atoms)
# B 7 & (atomic masses) 8y bl 47 5 8L - 4y & B e at
¥ & ’?lJ (overlapping collision cascades) T #2 & & # B %
(dose rate)F /& F 4 F(atomic particles)#) ¥ A & 2] 48 4L &
R -dNEBRNE E(mass) » FRTELEUNRRHN
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FE R EFANBI AR - £R T $L 5 7 78 #2 1 4% (generation) &y
# A\ # (implanters) § > %tb&?ﬁéﬁﬁi%ﬁﬁﬁ%ﬂ%ﬁ%ﬁ%
A &% PLAD 2 PII - M i F R ey mfg i T A £
B FAE 5459326 RFF > A2 XBARELLE

HREANBEARZI M FHERR KRB TFARARE

HBRME - —BERARAYEF i | 7

11



k 1-— bk FAAMEEG TAES

Ce g3 IEXE %

£ % A EHAE|Ge Si~C~F-N-H-HeSn-Pb-

(Electrically #% (hydrocarbon) %+ ~ & C & 18 &,

inactive) |mER LR EG ST B A

| # (hydrides) > 4 W B &

(tetra-silane) ~ 4 Si & 18 2, v 18 LA
B Y L

BE B-~P~As~Sb~In~Ga~ Sb~Bi

% # 4 % H A|CF “

(shallow junction

co-implant)#& #5

JE & 16

B R B (nob’ie gases)( ¢, 4 He -

Xe) ~ Ge ~ Si
J& & (strain) & 4 Ge~C
2 m T #2 (bandgap |Yb -~ Ti~ Hf ~ Zr ~ Pd ~ Pt ~ Al
engineering)
4t 1k (passivating) H-D
# s B & (defect|N
pinning)
¥ & # i #HINi-2B
(crystal_lization

catalysts)
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~Na A pras

REAR®EE

TR TFAHEANE AR ﬂ%%%é@mﬁﬁﬂ%
R BN E béﬁgﬁiﬂﬁﬁ%éﬁ){ﬂ‘ FEREEME -
BBIRM > B EANEB|KAR 69 8 F (heavy ions) g b 38 )
# 7 (lighter ions)# £ % B 74 #{ .t (nuclear stopping) °
ERFRORTHALRIBALADES > B H AR
ME AN > BH KR > 4o %4k (dangling bonds) ~ Zfr
(vacancies) & # 7% {i (di-vacancies) * £ 77 4& @‘ﬁzﬁ & &%
#2 o [ Bf ﬁbﬁé%‘i B € F #1| ik (electronic stopping)f #& £ 2]
AReERER -

B FHRET RTERAMERERGET (S
%o » H #}4 (thermal conductivity) ~ # % (heat capacity) & £
ROGBACBRE) SRORBTREN ARG LA® - £
MTRE - LRBETEAODIHYERXBHAR R #F #+ 4
Fm o Bk ﬁﬁ%@&z%ﬁ%&%zmiﬂﬁﬁiﬁ
BT | .
ﬁ%%%%%ﬁﬁ%*@’%éﬁéﬁ%ﬁAﬁﬁﬁ
AEREALALRBHREKRRABRNED - sbsb > RF €4
BIRAEETHIEIANBER - ékﬂ: R T EAARREETH

CEABHIRR ERTFEAREAR > MR EASL

ROEETAE - LR FTHARCRERBEL R —&
B ELE - ZHE A R-88 F % % (beam-line particle
system) -t T 45 & & 42 #1245 0L T 46 46 0 k-4 HL T &
GEmERRREBRORTFEABMBAR - 247

13



200941550,

PLAD~PHI A ERAHRGA G R EST LAY P i ud]
ERZER A - |

FLRE 2 MBRTHKBAEHY — FThs i
FANBEARAB FHRERKEE - L THp T > Ar 87
HABANEYSOEBY B 2 /7 HBEHGBET

Ar & F &9 - 34 36 B (average range) » M £ & 4932 £ 4 (error

bars) & 57 iR B &) B #4 (straggle) - 2B FHERE TH S
R FHRBANm LEROBER(—RE)MBEEER -2
Ar B T ABERACLORENBTRE T > BRREET T
e — ﬁ%ﬁmﬁﬁﬁk ﬁA@%i%%ﬁ B R
BRE % -

% Id] (spatial) & &% [ (temporal) & # Bk

FRAEE X 4h o T 6 % R R B R & 35 BR T SRR 4] o
BOIRR  RFURTFROBXEEN > B FRTE
AEARKAFANRBEEREREWl o ERALHEHMAERL G
MR FEHE) LAERAFTETHAL B SnTFE
MBIBRBFRRT - HHEIRTFRE/REARFHRE
R/ ‘Kg Bk %7 & & (pulse length) & & F & % & & A (dwell
time) ~ R+ R TAFE B (] 4o > L F R Bk R = 45 05 B
(return time) X Rl 09 85 ] > Bk F R R/ KA ARMIFR) -

CAERBEAY  RFITREAM R EL AR

(periodically in sequence)#% ¥ A 2] X 4g - FR T R TF R
B XA FE N bk F R T B A R F W ik (shapes) - £45) 5k

W K F AE B K R (ribbon beam) s, 85 4k & (spot beam)#y

14
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HAKENAN - WﬂkﬁTﬁﬁwﬂki%&%ﬁﬁé’JRT/ E v

QAR —FRHHK - EHROPRRTHLEARETRE

RULEREE - F 8- BARRTEALERE DGR -

EEAET > BEAR R T A4 100 Hz £ 1000 Hz 44 48 % (rate)
THRFPHEMESRTHEETHE > DEMBKR R

ARRATRRREBERR  ZERF ROV B ELRE

BEXBERGEZBER *i—?iﬁ‘iaﬁﬁ“%ﬁ%ﬁ%ﬂm&

Fi o BEIRR MFRTEZ_RBITE - BEZREFTEH

O  srpreufn BabTTREANERSEER

@ ERFRF aﬁé@%ﬁf’“']'%*da#aﬁﬁ’-‘iiﬂéﬁﬁ%ﬁ

HERBEAREFABBARIBENAGHARLZE

ERARBET QBB FRMAAER - HdEHFRR/

RERGABHFRGR E(rate) » BARO BB E THEH -

sk g o #&%2\?‘1%#&@‘3*&%%?%ﬁi,’%ﬂi(focused

- beam) s JF B & % (non-focused beam) - B 4 > B F kN2

- A3 & %34 4 1t (uniform) % JE 3 £) 4t (non-uniform) - £

o ¢ Ma KRR S 2 (leading edge) T A 4 B % 40 T

0 f A 1% 8 4 7% (trailing edge) & & B 1K 89 T A E

F‘ s BRZIFAR o ié?’;Jﬂ'bJR'TE-%'ﬁ-%S’%F?ESZ@(mtenswy

profile) - E#FAZ MR - JEH HIL R TR & R B A B

Rl - REIRR SEH IR T A % 2 60 AT % BB 2

B MAREGBBEGERY BHRR > BT R

SERFSTHbBAARMELEESE » L F R A

%’fi F%‘T%é#’f%‘]ﬁ@&@ﬁié@'fbﬁﬁiﬁi«?}%é‘]}éﬁ? °
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gt 0 ER— B MR F R T R B b S A8 4 3R R F R
CEABAR - ZEASA—EORT R BT RTRHK
CHAIEARHERELER/ZREKE -

A | |

HFHBHEREELERRRR/RLEEHHKAES
(orienting) L 5T B4 —sb/g 8« E R B AT  RFT AR E
HAKKEANSLAR - ARFAAETIRFHOEATHES
FR AR T R WA AR AR/ T R TN AR @Ak

AR E  RFTE (Wl » EERRRYE
&) FA B AR o £ 0°% F A 69k F T4 L s {2003
B R 0 TR A& FPD ¢ & % € # (electrical
conductivity)e % Z R F T AR A EREAN  Hlo L T -

2 AR 4 4+ (substrate condition)

BRTRFOLHZS ARTFHFAZN - B TR
24 BRGESATHRAE - BH AR AROBETH
FE E—FRBAT  ARFEAZIATRIBRTEAGH O

B o BAR T Ak Ak B ) 4o L 4 500°C © hudh K AR 7T 4 &
¥ F & p 3 3% & # E (thermal shock) « 36 4h » Aot 2 4R T 3%
HERALSOTR - BHRAR > mBARTERE AR T
HERRBBORELA N (PIHERT A RS
(conduction)f K E AL L T2 KR T) -
| EERBEAGBBRNER > SIRBER - B RR
AR TAAE 4 0°C 2] #-100°C BEBNMEE 5t

16
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JVLLZL

b » 60 AR T B 1k 48 4 /B 8 & 4 % 4 F 78 X (unstable) -

ERTHEAFTIANERT  ARTEEATZRARR
AWBETF - AERATANEYE ANETHA SR A (]
4o + B /1 %7 10 mbar %] 4 mbar) » 5% > ¥ % A A (pump
cost) o _ |

kAo X |

HLBE 3 ABRTHEMAABRA-—TAGZANE
BRAIRGTEMLEY A& 300 9 F3RE - 24 300 T A -
Sk -F % & 300 - % % 300 T ba‘%%ﬁ% /& (ion source)302 ~
ER A &% (extractlon system)304 -~ Auig % # (acceleration
system)306 ~ E # M % & ¥ £ T H (optional beam

manipulation components)308 & ¥ Fv % % (neutralization

system)310 o b4h > A 4 300 TR PR A 4 310 i

%*%ﬁ@ﬁﬁ%mﬁﬂo*%%&&ﬁb%gUmmww
31) B — 18 % % 18 & # ¥ (load locks)316 ~ 318 o £ K35

3127 FFRARBVHFETHREZELAEETME - 5>

—BRSEHORRES - AR/ KB KR E G

(sub-system)324 T % B A K3k 312 F o

AERFEAF > BEFIR 302 T & Bernas & > B A M4 Aw

# &Y F2 4% (indirectly heated cathode) - R sbH #AB IR A £ 1@

“ﬁﬁ%?%%?ﬁ%%ﬁﬂnﬁﬁuiﬁﬁﬁﬂ%%%
B FBE > IR A4 304 TR ¥ %k 4% (single sht)‘kyiﬁ’{
4 (multiple slit)#g £ IR & % 304 X 4 &4 304 T4 — 8 %

%18 & A 7 & (orthogonal directions) #4784 - sh 4 » H B

17
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2% 304 THRXIRANERYEFEHYEZREEN - ik
sh o EE A% 304 TRERU R MBS ERAE T - ER
& 304 &7 R & s F R &4 R(beamlets) A LF LS A
MEHERAR/RFRMOREBEFR - ERL &K 304 FrE
R FRTEAE Y 80keV 44 & o
ZEERBHUEET 4 % 300 7T 3 45 huik B F R ) Ao

BASK 306 24 300 LT L — B FEEBNNEFEN
RGMAE O 308 0 B - 448 & AW (shape)e T A
RFR B 47T A4 300 4B EH - EFMRRE
34k o4 308 T &3 % — &% 4 4 % (magnet analyzer)406
%—mi&(Dl)s 408~ F w4 #H & 410 B F =&k (D2)

4412 EABAF  E—mIME 406 AAK L AHESE
bz 4R (dipole magnet) TRFK FTHE ERELETRBRER
FORAARAFEBIIEER/RETHORFACRBE —

By E 406 Bl FomomnBS 40 RF—EAELE
B AR o w48 7T Ak 2 B L A N # H (collimate)dr F Ak & B
AR ERZIBRGBI » FROR/ZRTHRTFR - F—K
REA408RFE —_RRE 42 THEMERTRBHEEZ > Bb
RFTERMFEZHRETHREIAZNER - EA—FTHRH T >
D1 A/s D2 T%ﬁ%%ﬁd%b”"&ﬁ% o 24 J& (space charge
effect) & 43k T 42 69 2 m%fk(spatlal mtegrlty)é’J B
# 45 (segmented lenses) ° |

R KRBT R%@ﬁm#&Tb% Bx%BEAE

L+ B w i é@_ %% 4% (quadrupole magnets) 3% £ % 4% (einzel
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lenses) » AR ERF R o it REBEAF LT ERE
o £ B R A £ 6,933,507 3£ & % 5,350,926 3£ A7 it 4 5 % 45
(magnetic multipoles) & a5 > A IE B F R 5 B ey 4 Mo
HEREBE 3 RBABA—FHH > TOLHE
ey Ak sk 310 0 Y T ERAER 322 “P £
M PFo s 310 TARWEREH ¥ IFE 11/376850 38 A1 ik
Z — 18 & % 18 # 4 (hot filament) ~ % & = 4% 48 5 &) &! (cf
driven type) 2 &t ° & & * EfM 9 F 4 4 310 T AL F R
(electron source) °
AR TREGZEHERGAERF AR . H 4o
A e A R EXRIBEEPITELE S E B4
# B (passivation) - % T #5 » K3 312 TR &K
# o 55 & o (foil window) 18 %] ¥ He97LA 314 U & —18
REMBAKRE 316 318 B FTCLEHBBEEFRLRA 314
BN AR TEEART 316318 A - TUAAKRT
BAN—BREBHENTEIARERABRREAKE
©  316-318- | | |
| R 312 TR QEH G ~ o5 U R B AR R
%% 324 KA 324 TREFAE ~ RBRRRIH S
¥ 5 B3 S /5 R IR A#&(roplat) BB R
EHAELBREANS 11/504,367 3% ~ % 11/525.878 £ A & &
11/733,445 5343 E2XHARELEE - RARGBR
CEHTRREH  FAR  RAMAREA TS - BB
J& (resistive heat source)";-i /93[3 b AN EREFHE
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11/770,220 5}%»(&% 11/778,335 %% F &9 2R > -'E‘-/\s‘c'f#)\«

.L,M’Fi%ﬁs%‘
 ATERNEEALRGSZHGY > —EXSESH
R AT R E A RAR 322 M o AR e

TURGE—BRFMEIEHE > ERBTREHERG S

BMEA DR/ RENR BB R ME R TF

B ABE S MTARBAERZIIE —FHRAIZA
BREARGD —HIRMAG - BIEENR > A4 500 7T
L% PLAD~PUI 24X EAENRAREEL24EER -
PLAD %% 500 Tl ez B A L343 502 2 T3 4 504 &
T 501 o LAY 502 TR A IEM A RBEA T F iy d B —

TEIH 506 BREBPRREESTQOFE =N ERH

508 E—FwBl T > H— N EHX4 506508 TURE
AMILZHEARFEESFEGRE - L34 502 £ TG
# 2z DV —1AK %18 X & (antennas)510~ 512 - — @K Z @ X
% 510~512 T A & (Bl4) K P R4 510 B/HKFTH X & 5120

CE—RWHIF  AFRKSIOTRRALAE S ERBHTE

GB - EYEEXRG S12 TURAA S ERMaAERG

@°i¢*kﬁ5w~ﬂ2?u@é%mﬁ%%@%%

(network)S16 mEMB/EETHRHEE S 514 -

£ A% 500 & F ¥4 504 £ R4 520 #wmhFs 520
PR iFeEAR 522 A& ﬁﬁ_t‘lwn 502 F B 5 k4
502 EEE—FARHE - 5’*\%  LETRET S 502 4R
522 BB LG S02 F c BEETRBEESE 524 TREHR
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A EF4 520 MR DC K RFBEETF S 520 -

EHRAET > ES—KRK 510512 TR HES TR
J& % 514 5 4 (powered)#h RF 5 DC+ % R % — 8 X & 510~
512 & RF % DC 24680 » B B — B R & 510~ 512 T &
FAERSK- é#%*@iﬁﬂOSUﬁ%%&ﬁAiéﬁ
MESES14 BLEAFLRK MR B —BRL 510
512 T w8 6 Z B ERBESR SI4 RAEH KRG - TR
Moo R 510512 T#p ey EREMES 514 U RF B AR
oMh ES—RESI0-S2@HE—RE-NEHH
506 ~ 508 3% % RF TA £ 4% % 500 « RF € A7 3% 5 40 T

CBTUMARS AR ABHBRTR - AE - BE

TRBES 524 T UBETFE 520 UM EREFPHH TR
FRIZAR 522 44 500 ot fm i TULHEEH 4
| % 11/766984 3% ~ Z 4] B & 2005/0205211 38 ~ £ 4]/t
B % 2005/0205212 3e A R £ H N E % 2007/0170867 %%+
B4 HR2XBARKEALE -

TR |

T B RS  BIT ) & 4 300-500 T &b
bﬁr‘ ‘kyﬁl ?f‘*ﬁ%lﬁ(?‘%‘ﬁ“%ﬁ%ﬁ ‘k%”ﬁ) LA AR 2
WR M (mask) - F OB LEBRY  BEHTURES
SEERBRC) A - BNy (e SIO)R#E s
(W& 42(Ta)tg R 4t & 6 # ok« K > & T st A 2 4o
Mo THUBEHNTRAF —EXSELR  LALEFE
¥5 4% ¥ 7 (chevron) 8y 44 #k » SUIEHIAM E AR E 2 5k
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. FiEE B (FPD)

R HETHSRTHERBEHER - Tt -
HITRENEEBRARNTR T USBREEINEL
RAAGERYE  ATHBZEH  BITRFHEEHBER
ELA#E#kbk e « |

EATHRH T RTITUHREHEFRBATE » T
BABAARELAGKR LZARHA 500 A 0k &w
B BB TURAFEES S 0.7Tmm o3k 5 KB X
Corning 1737 %3 - 2% - #B REFT 5 5’*r‘ﬁJ » b
WARABEF BT OBRERTRELETUEA L EHGBL
R - |

AEELA#EY  E—FHRETRA 12 25 &by
(12 nanosecond ‘lor»lg pulse) ¥ & & 360 mJ/cm® & 5t & Bk 15
(energy pulse) - sb48 & # 3 x 10"° W/m® 2 55 & % & (power
density)- % #§ Ar #F 2 B9 EH B kK TURA 20keV
i ® c BLRET  MAREGOMH Ar BT B2 FAY
BT i (£RE 2) ZHABHK Ar F R Tk
AT REA KA 300mm XA FA 0.lmm R+ o &
SEAL 25mAS BILARERES L7x10W/mbe
 EELAHEY AHERRENEHERT R R

A EREIEACIE BB 1000°C EAM 0 EHART
BB ED NN OB EZBEI - B EE RS
(diffusivity)ta § & » SR EERF 2~1 cm’/sec AEE
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mmKTzaum%mzm*@k’Wﬁ$%E§m$%
BXTAN ALK RRK > &F €4 B # %M (latent heat

effects) 4 AR T THREFAE N GBEHE - RT
ES L EEELAEETT 3 &% -3 UNC:E L XD

B % B F £~0.005 cm?s) > Rt AR B FTRAEE

FRAGBEHE - B KX (modeD ey B R B 6 7T > H
CHmEEAE Olum Wy P A B RBYBENRE

500°C -
ETRFREFBAZERES ABEATH (120s) &

CTFTRAUNEHMRERAAESUNBRYENMEZRERRRS

(80ms) - pbol > AR AR THAEEMEEARTESTE
ARAEmMER-EHRE BLAT A bmBA BT
FTERLMKEE -  AEEBEHBIT » £ 50um BN HE
SRBTOUMABE 600°C AL - A » Bk ERNEHF
FEHWBESHEFHBEER (RE)E > B eiis
HTAESL

%%ﬁ%m wmghmw£7%%24@m%£.
S BB R ) BN B EEHR /8 & (peak
temperature)'vT DECE:) 600°C b BB 7 Ar3iz 0.1 mm
MEGIHL BAFEERRRKZAEEEALHAITHET -
TARBHERKERETRME N EwREERA/ K
MRGHEBRERILEY - CTUAH B TEFNETE -

ERASTFRFRTURRBREORGEE > BAATRER

HER R BIYRKEETRRD Wit THBE >
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B TR R L EAUR R R G HE 2~ fal & A7 B ME
(space charge blow-up) °

BFREHTUEEARYEHAEFERE  RLE
1300K A A kAL o & Bsyf 1683K F &sib - Bt 2 3k
EHERNEBILATBEER A TEHTSRIEHH -
RILAEERMAE - I — BB ERBHBA > ERE
RyaeRst—FmreEsest BLEXREHIRH/EZEKR
BENB Y  ARBALLEHEN  RFROGATEY
ﬁmau R R

AB AT

ABEEMAEZIR FHEERGE LT URANERK
BB At B s o 4o AR AR IR B 400 3E B4 & B 45 % M (direct band
Eap)H M AERABEZZINAFIBRTHEHA L EY -
bt FRBATRAEFRKUO LS NERY - R >
R EARBKHEETE - Aib S TUARAHBEA

HBERBACH REAYTARELAEAELET
Moo B REATRMZIABRTLTARERES —

GRYRLAEFREYR - TRAKRROAHEHTRL
R FH BB R AT R ISR R v R&Eike k(e
BB TREL LY PRERLE -

. nhﬁwlsAﬁlﬂ;mﬁré — R i
REEHRLERBEABERZ S —Thplz AR Y2

Bb o ERRHHT  ARTURAFLLRAELRY
BBAGREL - A% —Fhpl T BRTUZ FPD 28
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ELRER(AET) L X EHE - 0B SAPT T > IS

B 802 TRl kBB (& T)L - &8 L5 & 802 éﬁl;
BTA 1.5um > £+ 3% B 698 & T 202 3mn - BNk
CEEREENRT 804 BETUHREANELBE 802 o

B SBAIT O MTF 804 TUREAYRZABT > U&

amfbsy & 802 ) T34y > MA G HE k&5 E 802 ¢ b 2F

FRITH R - HELMERTARNAAEEED R 802

BEALRE 806 Loy KIS Tt o -
 HAMSEE9AEE OC A TAE—HAE &
REFEHNAUGREABEEZIZ —FHAZ ARG L2
Be EATHRHT  ARTUREALLERELR Y
ABRBEEL - £5 —KHH T 24T FPD 2 &
BRRERARET) L X SRR - B A FiT> EEBH
B 902 TURHARBRCRET)E - @Mk » 24 FALH
FRAEFTORT 904 TURFEALLDR 002 U& &1
B R 906 (0B 9B) - w8 IC Fiow > S % — 645 -
REEUARE EaHR T 908 T EARIK » UKL

(amorphize) #f ig 7 & 5%57}@(%@95_ ) Fﬁéié’;jﬂ% |

ELTUAEA FIESE 2Rk 902 R T & &R 906
$FRHLRE 10AZH 10D T h— AT
&ﬁﬁ%%ﬁ%%ﬁ%$%%%z%*%mmz%ﬁﬁﬂ'
REL - ERAERHF > ARTURAALLBHELELR
WA KGR T - £ 5 — KB ¥ ARTUE FPD 2

@aﬁm@&}%(*é@m);é@%%%@ ° %o B 10A Af% - 3k
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oo

% & 1002 = TURAKEKRBER(CRET)L - Mk BHTA
B ERAET R T 1004 Tk EAE LB 1002 2
21t B 1002 + ek & 1006(4 B 10B) - &4 H 10B
BRRETABREANEYE 1002 2 & @& KAER T
BEHFBHR,BRERETHRRE 1006 TUABE ALY R

& A

ju}

' wmz¢%@ﬁ HLTRBRENNERGRT RBZ
MR

T R & & /\ﬁ’ 1006 1% » £ 2 {Es & 1002 %}}i%a‘%
L2 AT » RE 1006 ¥ 49— 18 2 % 18 & K (crystal) T sL 8 )
BERERE 1006 Tk - @R ITREGHEFT S K - B
iR #& B X (rapid thermal annealing » RTA)~ B £ & 5 X(ﬂash

| lamp annealing) A R EHEB XK F —HF ERRE - TiE

oo 8k 7T oA 36 ok F # Bh ® X (particle assisted annealing)
Rk - BHIRA  HHECELERETIERHEAH
—FARBER/RA —BEHKEZR — fﬁiﬁ%ﬁﬁ%(*
ETR)TUAR—BXLZBERLGBFBTOERRY TR BE

e EREY > REH B 1002 TREAE—BRSEDL -
HEMAEEEE T QEMBART « AT R LT RO

.*"Tigé’Jf}F afb B8 > K-y éﬁ%ﬁiﬁki%aaa'fb

BB 1006 o £ 45] k38 > &%‘Tu%%ﬁ% 1010 %Aé_%ﬁi

| ﬁk BB 1006 AIEBILE D — I B 4 K2 &

5165 & 1006(i= B 10D)A 7 K JE & Kk & 1012 £ ABE

RF BAEMERZE R R 1006 e FHRRAAR

& a%&ﬁﬂi#%éiﬁ' 1002 &y 1 - ‘ngitb %J\é?‘rﬁiﬁk
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Z & dibay B 1006 &9 T RRBRAA RE BILATH IF & %
& 1002 &4 F - Lﬁﬁﬁ?umunmméﬁ#%wﬂ
RFFEABBLTUARERLDIRAES BF KRG
Tt o Sk ek T LA RSB A 2 3% 32 (gettering) 3k H (3%
WaBARMGRE I MR TAELEFRTFHS
(charge carriers’ mobility) &) & FE - sAdq % & F F *@*ﬂﬂ °
Bt £EAXSEANAAS S ERRGS B KB
#u(polycrystalline solar cell) ¥ » Z R R £ B 7 & F F A&
L %%@L’wﬁﬁt%%%%ﬂﬁiﬁm%mwﬁﬁﬁo
ES5BRKGREELFY - Eiﬁﬁéiéﬁénu&/ﬁﬁiﬁ@]ﬁ
FALE KGR T2 T & @ 49 3 48 & (contact area) °
mt%%%m¢ﬁﬁﬁ&%%ﬁ&%ﬁzﬁﬁﬁﬁi’t
GRELOKESER - B BREAZ L AR RSB
FE AN EHRRTFOBEHSBRFREEL -
ATEHERENSEABRTL TREGES
BRI M TREZLHRH ELELRE > UREFE—E
[+) *Emaaﬁﬁkf*(SPER)%’i«h‘1’{?\@*:‘1!‘3'1:5&% T AEFRE
FREARACEZEZARNARER &ﬁ%% 40
% 100kev 9 F A PRAUBTFRAXT A e TR E
REAEHRKE ).LM&E‘-EI’TLUEJ\)‘R@?@%@%«& ¥
WEMEHAE - HEEEBLERBZA > HBEFRTHE
Rz R EROERI BEZ% SPER A THE -
SPER A & R R FHH & RIS RTBELEMBERKFRE
aa4b*/'°5%‘1’é’3'-ﬁf5’\’ ak%‘;eﬁzﬁ B iR KT BFHEE
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ﬁkﬁ%ﬂu%&m%ﬁ%@k~%i%@k\W%ﬁ@4

XK EHEDKRA B KT kT — RSBk A
i%%ﬁTéﬁﬁﬁﬁﬁkﬁzﬂﬁ%mﬁ ﬁﬁ’%;
FEHE ~ EM&@JE%W%TMg}\E—%*&* » LA JE &1k

| ‘ﬁﬂziiﬁ"y dEARZEXBHE - t%ﬁé%‘:&ﬁ&"fuaﬁili |

M REEAENS BB L2 &H# - w bl WABE
%&57%%%%%§hﬁﬁ$%§#%%%’u& Rl
BB G ERBRE KRR

 EABEET BN ALBBLEEZL Bl RTF
REHTEBERRORTHEII - dRBL R TR
(getter) 3 > BB TURBREENHEE > RELTUEZK
BRELT TEOBE - TOAGERBRU S QRYE

SR AMBET] c TUBREEEHE EKE."TLX#%%%\EE v

HEHATFRA LR LERAT > BARGERES

U d SPER mEH R E
WRABRAGLZAXRAGHE AL RAM&RE - B4

MR REAR Y BELRRX[AHHER > R b

TEMBAETIBE(RE T — RSB L ym

B AR TREFFEAREARERE N TAERFES

BE - LTEEF AP E ~ H’ﬁﬁ‘ﬁﬁikﬁﬁ B b o AT i fE
xﬂkﬁéﬁwﬁﬁ#mu&& Pt ¥ 3 %TME%F
A AEFT R -

RARBEACAT OB Ew L %ﬁﬁ#mu&

ARR EAABRAART R B NS ARG

28



200941550

vvvvvvv

ARAIBHEEAN > ETHEF2 T HEEHG KA
BAZREEE LR H éﬂ%@%ﬂa%%ﬁ
[(BX@ER®E] |
El%%#%ﬁﬂﬁ%&%&#ﬁﬁéﬁ%ﬂ%ﬁ%
. , .
EZAﬁﬁxﬁ%amwwAmﬁ%%AW%ﬁwm'
Ewdh @ - o
%3%ﬁ%$ﬁ%%%wﬁﬁﬁﬁﬁ%%%ﬁﬁl
Y BA4AE3 P A%OREHGTER -
B 5 AAREARBH S — %W%%ﬁﬁﬁ%%% - &
@ o
Bl 6 AHBEHARIKN T 2B H AR EE L&
.. |
B 7 ARERER S — %%m%ﬂm%%ﬁ%i%%
ARG BEMGE -
| EmAélm%ﬁﬁ$%%%mm%qﬁAt%%%
© reoBmems- |
| EWAEE%%ﬁﬁ$%%R%W%TﬁAﬁ T
M BREG B —F ik o |
EHMLQEWD%&%i%%%MM%TMAK%
B W ey X — F ik o
[i%m# TR A ]
100a : ¥ 1b 52 B 4t A 1
100b © [ 48 4 2, 30 4 3% 3|

29



200941550,

300 :
302 :
304 :
306 :
308 :
310 :
312
314 :

316

322 :
324 :
406 :
408 :
410 :
412 :
- 500 :
501 :
502 :
504 :

506
510

514 :
516 :
520 :

-

BT R
ER A&
Ak % &
EREERKBMAELH
LE LR

K 3% b

o~ 3RE
318 a®ME
AR
o E
F—R& &
—FE 5 H B
—RiRE

Ei

iy

kg
T

508 : A~E 4y
512: %4

TR B
5
¥

30



200941550,

522

524 :
802 :
804 : %
- 806 :
902 :
904 :
| | 906 :
0 908 : ;
R | 1002 :
1004 :
1006 :
1008 :
1010 : ;
1012 :

¥ 3
1o BB R E B
B

31



200941550 ! o

30119pif

FHEFHNRAE

(ARAELRX - HAF HHEEESH  XERFIFAIKE)
M esmEg: 97/¢37/7

olv ! (2006.01)
N YT Y |
 AHARFROBBEMAREESE

PARTICLE - BEAM ASSISTED MODIFICATION OF
THIN FILM MATERIALS

S P XRARE

ABEPHREREARYG T —BF o £—F i
b TR TRAEELLE SERTFHEHRT R X
EBEERFREANARAESHER » UK LERG I
SRS ALELE A PREARTFROTATES 5x10"
particles/cm’sec % & K °

:3~%X%%%%1

Several examples of a method for processing a substrate

are disclosed. In a particular embodiment, the method may

include generating a continuous particle beam containing a

plurality of particles; and introducing the continuous particle
beam to a region of the substrate in an amorphous phase and
transforming the region from the amorphous phase to a

crystalline phase, wherein the continuous particle beam has a

current density of 5 x 10'* particles/cm’sec or greater.
y p
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