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RIE(Reactive Ion Etching)E o] 83t
TEM A]$ 2] Carbon Contamination A A
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1. A&

TEM(Transmission Electron Microscopy; 5% 23 v] 7)2] Guno & FEG(Field Emission
Gun)E AHgdte 2y AFY I&5d AAWNS €A @& F UA =Ho v=A 59
NATZE B0 0% SolsiAth 2 FUeE A4W 1AF AAYL ARy =
A JF9E Q¥ Damage, ¥, TERAHA ¥MFY F& dodH, 53
EDS(Energy-Dispersive X-ray Spectroscopy)E ©]&3 ZAEA Aol Ayl <3t
Carbon Contamination® 2 13l A&E3 %A BN & A7t 5 Uvk(1,2). EDS
B 2] o]8 3} Carbon Contamination®] 2% EAE HAY F A& Y= Plasma
Cleaner T 42 7}A ¥ So] 3¢tHo] ey B =Fd A= Reactive Ion
Etching(RIE) X & ©]&3}4 Carbon Contaminations A|A3}& 71&ES 7)¢sled TEM,
EDS, EELS, SEM o2 1 A3E AZ3944

2. 43 ¥y

Silicon Wafer® Al-£3la] lon Milling 3% 2 FIB ¥ o = AZE TEM Algo] A
AH-L 5% ~ 300 AE AL FAMA)FIAA] Si, Si02, Si3N4, Al & EZd @&
Carbon Contamination?] A% &£%& EELS EAd A As 54 &AY%Hs TEM, SEM
ImageZ ztz} vlwslgth. 28] lon Milling o2 AZE TEM Al59 IA3 9
Ao AAYL 5% ~ 300 F9F FA}E}A Carbon Contamination §9-& ZAZ wE
% RIEYIA] Gas, Pressure, Power, Time %9 Z7-& Splitdle] Plasmaz *j2|d F
Carbon Contamination ¢ &o] A A=E T E vlwdle HZFL Plasma Mg ZAL A
etk 2] Plasma A3 A g thA] ARG ZASHY Plasma X2 HF9
Carbon Contamination?] AA AT E v O =M Plasma 2] E#E AASAC. w0}
Zato 2 SEM A|Ho] th3j AT Plasma x&|o] 2%+ Carbon Contamination®] |+ &3}
£ #7437 935 Plasma X8 A F 44 Y 22 AAYS &8t Carbon
Contamination F¥g TE T SEM ImageE B3l 48 2 48 SAMCOA}L
RIE-10NR, PhilipsA} CM200FEG, EDAXA}2] EDS, GatanA} GIF (EELS), HitachiA} S-5000
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3. A1 9 nF

23 lax lon Milling ¥y A2 TEM Al8A Sid] tisted ARWE A< A
EELS Peako]™, 1@ lbe 300% &< AW S F&3te] &2 EELS PeakZ A Carbon
Contamination®. 2 Ql&te] AlHe A7} Z/7151498S¢ 2421 Yd. 28 2& Ion
Milling A]H 2 FIBE AZE AJHe 0 ~ 300% F¢ AAYE FH%A7) T EELS
PeakZ He] A|Ho HAE =AY S Exo] oz} Carbon Contaminationo] 433}
E Ax7 988 HodF3 vl 212]3 Carbon Contaminatione Z 7)ol F2A3] AR
tthrl o= Ax AlZte] AUH HAa AR £x7F =¥ AH, Si02 ¥ Si Layer7} thE
Layerd] wis] AA &x71 W& Aoz yelych =3 lon Milling A|Hej H3lo FIB
2 AZE AHo)|A ArtlF o2 Carbon Contamination®) A&se= £%7F =EL g
g £ At 1Y 3& Edd wE Carbon Contamination?] A% AEE TEM, SEM
ImageZ v|ws] £ Ao ZA g 29 ZHAHoA 2 uf71A| 2 Carbon Contamination©]
ARdE 27t Y A8 WAz B4 ne HE bd§E BYFa doh
a3 4%} o] lon Milling Wyoz A|ZE TEM A6 HAHE 5% ~ 300% &<
ZA}sled Carbon Contamination 9L ZAE WE F RIEJ A Gas, Pressure, Power,
Time 2 5-& Splitdled Plasma® %213t ¥ Carbon Contamination o] AAZF = A
T= TEM Image= B] ! &} o RF Power(40watt)/Pressure(100mTorr)/Ar:
02(50sccm:25scem)/ Time(10min)e] A o) FAL HAA 3¢t}
Plasma 32 A] Oxygen &2 Argon Gas 3} 7}A|9t AL&3S woE Plasma & AZF
AY Zoj7t Ut E3FF GasE AR 3IHE wo= Carbon Contaminationo] ¢ 2+ A
A= Rov, RF Power @ Pressure, Timeo] F7}84FE AA £ @AY YR F
7}V8td TEM Aol Damagert TA3tE A-$% AU RIEEE AME3td A zpe
2 Plasma 2] o= TEM ImageE #a3 Az 18 59 o] ZA)E2 wrE Carbon
Contamination g & o] Aol A& AH S-S FF 4 ATt RIE &3 Plasma x2]e] &
#E AAS 7] A3l Plasma AHF§ Alge) Al AWl F&34e]  Carbon
Contamination®] A% AXE EDS Peak® vlumdl] £ Ax 2€ 63 o] Plasma Xz
el vt Plasma X2 Follv AW =& AlZte] oyl Carbon Peak2
A9 AZRA 2SS FU & 5 AUt 198 73 Zo] SEM AlAHE] ALAME v}
Z17FX E Plasma H & Fole= A9 Carbon Contamination 9 Ho] BAE R &= Fo=

so} Plasma X2je] o) Carbono] AAHUEL FAF 4 Ak
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4. 48

Ion Milling % % FIBE AZd TEM A|Heo] diste] AANE &3t 22
Carbon Contamination®] 374 BE& vlug Ax EFAEZ AF Az Aol7t JULe
™, Carbon Contaminationg Z7)dl& F2A3) Z7}stth7t A 271 £27F 2438490
28]3 RIE #X-E o]&3} Carbon Contaminationg AAY 4 Y= HF 2AL 4A
3eH, RIEZ Plasma A2} Fol& TEM AlH 9 SEM AJHel X ohA] AAUES A%
3ted = A 2] Carbon Contaminationo] Yoju}x] &L ittt
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Fig. 1. EELS Zero-loss Spectrum (a)before Fig. 2. Growth of Carbon Contamination
(b)after 300sec Carbon Contamination depend on Time and Materials

(a) Ion Milling Sample (b) FIB Sample
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Fig. 3. Tilted TEM(a) & SEM(b) Images of Carbon Contamination at the Si, SiO2
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Fig. 4. TEM Images of Silicon wafer Fig. 5. TEM Images of Silicon wafer
before plasma etching after 5 minutes of plasma etching

Fig. 6. TEM EDS spectra of Silicon wafer Fig. 7. SEM Images of silicon, (a) before
(a) before (b) after 5 minutes of (b) after 10 minutes of plasma etching
plasma etching
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