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% g ZEE $£4 F=EalE o]43led AE deln EW Yo de FE5ETEY AA H
A A7l F3led ZAslgoh del 2o THa HREHE Y3t TXRF(total reflection x-ray fluo-
rescence) 2} SPV(surface photovoltage), AFM(atomic force microscope)g A}8-3l¢ict. TXRF £44
3 YRE 4 FetReprt FEH5e9EA A Adg 2t e HeR ey fRE Fa
Zetzel Ay F FELEede F5Y49 FH wel 10'%atoms/cm?~10"atoms/cm*$E o] i Th.
SPV 2443 & 29 4 Fet=ot Aol o3 minority carrier £3o] Hwtxeo 2 Fristgich
AFM EA4& F3ted 4 Fet2ot Hezl B9 &4S dodlA] gom EH Ads|d Y o
FE U ASE & Addch =g 2 Aol vebd AAELE FEH B FTEHegE A
A7|Fe 2AdaHTt F& $42 passivated AelE dolH e Fa4 FepZEvleld LYE F4
Azt A2 ZR2EE A A" o @4 "ol vrks Uft-off 7} fH¥E 7o B Aokl
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Abstract In this study the removal of metallic impurities on Si wafer and its mechanism have been in-
vestigated. TXRF (total reflection x-ray fluorescence), SPV(surface photovoltage) and AFM(atomic
force microscope) analysis techniques were used for the characterization of silicon surface. TXRF data
verified that the remote hydrogen plasma removed metallic impurities effectively. The contamination
level obtained after the cleaning was in the range of 10'%atoms/cm* ~ 10"atoms/cm® From SPV analy-
sis results, we found that remote H-plasma treatment increased the minority carrier lifetime. AFM anal-
ysis showed that the remote H-plasma treatment did not induce any surface damages and a significantly
negative effect on surface morphology. It is believed that metallic contaminants on either native oxide or
hydrogen terminated surface of silicon wafer after HF etching are removed by a ‘lift-off” mechanism

through soft etching of Si surface by the remote H-plasma.
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19703} ol W. Kern®o] 3}g &-4& A&
st A HA3E 98 RCA Wy
(37 = SC-143} SC-2¥e] H)E At
stdch 7R geold AA TAHLE FE
RCAY S 7122 & fsAAAHe] A5
S, o] w2 wtE A AAe M Fo
g Ao A& A84E ez Al
ey WA 29 AARr FriEsE
FAAA e A sty FHAA dF
o2 FEY £Fo oFEAY AAM} A
A Halch o7 olfF wiALR 1989
o] EHEE FAAAL BaT N2 MAF
o) d757] Azstded, 27le] o]&Hlt
AA A Rolth, AANAFL] hEAHQ Wi
= o3 (thermally enhanced) 4| A ®, 7]AH(gas
phase) A A #, = 3} 8+ 2] (photochemically
enhaned) Al 4], Zat=vh(plasma)AA® F
o] Ut
A AAYPIE AlFHAAolt AelE A3t
149 insitud]d wygo R o] 4T F UE
o8 A==Ew, NO, HC, N9 &3 74
HCIE 7] oA AelE 7|THE 7+
S712dE83 FEHELHFESS HEAo)
7%k nitrosylstgHE 2 AAAIA AdEE
NA] FEAl A AsE Ffejct EF o
71ee Aasel ZE FHe] A9t batch
furnaceZ A3 74 A4 4 UdE FHo]
et HZelEs 2IEE WFuxa s AT
7} @93 A=} 1,1, 1, 5, 5, 5-hexafluoro
-2, 4-pentanedione® 7S F& L FHLA|7|E
FNEAE AHETEY 4 |
300°C oldtel A Siglels ZHoR
9] Fes} Culd FwAe] 73 &% F7IFE
BEo} AfHeg AA}Ack=
o}

FA A YL wbg-Ad o) 7]t 7] (gas phase)
o) wf A E o] &3l AT ZHY ETES
A A= A AYS Lo HC, HF, H.0
o] &3 71A B87) FeMd AE V1TE
ddste wo g SAAAANA AFEEE A

N

oL

o
LT

3‘-2—1-"

23]

P~type (100)si wafer

water rinss for 30sec

Fig. 1. Experimental Procedure
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Fig. 2. Schematic diagram of RPECVD(remote plasma
enhanced CVD) system.
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Fig. 3. TXRF analysis results on the Experiment 1 (HF etching + water rinse + H-plasma cleaning)
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Fig. 4. SPV analysis results on the Experiment | (HF
etching + water rinse + H-plasma cleaning)
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Fig. 5. TXRF analysis results on the Experiment Il (water rinse+H-plasma cleaning)
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Fig. 6. SPV analysis results on the Experimentl
(water rinse + H-plasma cleaning)
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Fig. 7. TXRF analysis resuits on the Experiment Il (acetone rinse+H-plasma cleaning)

Table 1. AFM analysis results on the Experiment 1 (acetone rinse+ h-plasma cleaning)

Specimen Contamination or Cleaning Action RMS roughness( A)
(a) Wafer without any treatment 2.2
(b) Wafer contaminated deliberately by acetone a1
(accetone dip — N, gas blow) I ’
wafer contaminated deliberately by acetone and then remote H-plas-
(¢c) ma cleaning(power : 20W, time : 5min, H., flow : 200seem, process 3.2
pressure . 150mTorr, base vacuum : 5 x 10" *Torr)
(Wafer contaminated deliberately by acetone then remote H-plasma
(d) cleaning(power . 40W, time : 5min, H, flow : 200sccm, process pres- 2.0
sure . 15mTorr, base vacuum . 5x 107 %Torr)
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A3 = SPV7E Sigle]lsH 2] FHeA 11~145
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Fig. 8. Three-dimensional AFM images of Si wafer surface(Experimentll ) (a) bare wafer(no treatment) (h) wafer

contaminated by acetone (¢) remote H-plasma treatment(20W, 5min) (d) remote H-plasma treatment(40W, 5min)
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Fig. 9. Mechanism of metallic impurities removal

through ‘lift-off” process (a) without(Experiment 1)
and (b) with SiO,(Experiment I andIi )
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