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(Removal of metallic impurities on silicon surface and mechanism using remote
‘ hydrogen plasma)
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WA AN . FE2EL 24T ASE ofriste F4F 99 F9] shitoly &
Fe, Cu, Ni, Zn, Cr, Ay, Hg, Ag 59 £3%(heavy metal) 2 AHE 2zl 714 F3F B4
2 434 Atk 1Y o3 FEHEEE AAHA gedd, 1L FAHAL AAE Fo A
Hdayz s So7lAd FAd o A2E dux FH45 FAFsT olRL EH(wap)
generation/recombination center2 =-8-3lo] minority carrierd £8S #HA4AI7Z|Z ¥IEA] EAA
S BotAS fagdol £ A FHAAFE YAV PN ¥ sH4ARFE VM7
E A% A A, AFFE o U 4FE T3 9ty O et qIUAZAY BE
(pin hole), voids® #< AF Y seed2 #FE3l1, Alo]E 23}ute] breakdown voltagee] 74,
ALA Az o)A, 23 B (rinsing) 59 TAEL P AL e ez gAn o

ol dlute] ZZo|u Y E3 L F8 FHIZ ARFTAH AHAd dAHE HygE
299 AALE Azd 429 AFE Fe3e LT 847 Hu Yok 53] A4 (dry
cleaning)71&2 ©S 22 design rulee] 275+ ULSI(ultra large scale integration) £%4¢] 73
Qo) FAMAA AN AETE FAEE cluster-tool T2 o] A2 T2 A FLoAS
gl 72 A= Aol

da AMAZEL 98 AARY, F3sA AAZY, 714 AAY, Eet=ol A3y Sol 97
Ha geod, A48 AR A4 T AHAR e FAuEE @43 A7HT Y
ok B =Rdiie AaE AW $4o] AL RE £ ZA=EnlE ol§3ly FHESFE
o] AA B3 Fode] AAE F4HoR AFARNE Bustuz ¢t
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2. A9y

AF Ao ZAA p-type(100), A7 4inch, A& 5-10Qcmgl AZE dolw S AM&-3tATh
odH] Al A= RPECVD(remote plasma enhanced chemical vapor deposition) FH|Z a3t
ArgEtgon EA@ M= AAl AlZ% PECVD(plasma enhanced chemical vapor deposition)
A8 A3 Cu A Es B4 AEWY-E Fig. 13 Fig. 2¢] Rlule} 2o},

3. 4849
A2E ZHe FLHEEES AA, AA 717 € WREME Y5le TXRF(total reflection
x-ray fluorescence)®} SPV(surface photovoltage), AFM(atomic force microscope), XPS(x-ray

photoelectron spectroscopy)s AM-8tq 3l o33 B2 A4S AU

I. quldd s : HejE EHE HF 8902 oAsle A3ee AAG AR U4
LHAIA remote H-plasmarig& HAISHR-E o Fe, Ni, Cr, Cu 59 557} A G4E B
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Si wafer

p-type, (100), 4 inch, 22-38Qcm

. Pre—cleaning .

» Piranha cleaning (10 min)
(H2S04 : H202 = 4 : 1)

» HF cleanng (10 sec)
(HF : D.1. water = 1 : 10)

_ D.I. water rinse (5 min)

I

ﬁ Spin dry (10 min)

|

_

Intentional Contamination |

CuClz Solution (1 ppm)
dipping (5 min)

]

— DJ. water rinse (5 min) \_

_

_ Spin dry (10 min)

_

o ——

» Base pressure : 5X10° Torr
» Process Pressure : 620 mTorr
» Flow rate of Hz : 100 sccmn

|

TXRF, AFM and XPS

. " ‘Characterization: ~7

Fig. 2 Experimental procedure (E43)

P-type (100) Si water

ginch, 5~102cm

| Experimont . i§:. -

{HF etching for 30sec | 1

Optional contamination

water rinse for 30sec

|

N2 gas blowing i

I

H-plasma cleaning

Base pressure : 5% 10 torr
Process pressure : 150mtorr
Flow rate of H; : 200sccm
rt power @ 20W, 40W, 60W
Cleaning time : S5min, 30min

e ]
—‘ SPV >_=n.<oW _
ﬁ AFM Analysis _

Fig. 1 Experimental procedure (¥]4%)
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@t 2 W= 10%toms/cm’~10"atoms/cm’E-& A& @A o8t =2 PolFrh Zn, Mn, Ti, K 5
o) B4E FEE 2e 4327 sA gasigoh Adastgte] 45k F¢olE Feg A
@ Cu, Cr, Ni, Ti, Mn 5 34099 57t TKRFS #&eA o3tz gaste 53 az
£ Jehiglt. AFMEANZ3} RE 44 Zezcld g AP AL wHd A &4

37 geth

O 243 A3 : 48] FA2 lppm CuCl; EF494 2 FAA FYRE
AAIBEE W Cu B4E 571 AAAE el uizle @AF F4AE
TXRFZAH 10%atom/cm’~10"atoms/cm® +&0lith o] AAZRE HYRE $4 Sd=n A3
o] AA FAZANA AAELH Cu BB AAd ¢ 29471 S-S ¢ 5 Ak(Fig3)

saZelzol A%
HPw, I W=

tlo

M AAFA : uAYs BAYNE 2T A& HYTH 2AL 1f powerst 20W, AFA
ro] 5%, 44 Zatzntsl Az WA A2 20cmel Uk,

V. 3£E2¢E AA AAUS @ RE F4 Zd=nkE o8¢ HIS WY TEHETES
AA AAUEL XPS E4AAE Ed2 b3t Zo] A%E £+ Ao AA FHolo] Si ¥
o F&Fdoh olu xAisiate] EASAY AYUE Hdel AP FHAEG 2 WAl Z

F4 o]o] Astutg YA AE FAL QG A 22 old EASIE &
ErELT P lift-off ol AALET
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Fig.3 TXRF results (E43%)
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