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Removal of Photoresist Mask after the Clo/HBr/CFs Reactive Ion
Silicon Etching
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Abstract: Recently,

silicon etching have received much attention for display industry, nano imprint

technology, silicon photonics, and MEMS application. After the etching process, removing of etch mask

and residue of sidewall is very important. The investigation of the etched mask removing was carried out

by using the ashing, HF dipping and acid cleaning process. Experiment shows that oxygen component of

reactive gas and photoresist react with silicon and converting them into the mask fence. It is very

difficult to remove by using

ashing or acid cleaning process because mask fence consisted of Si and O

compounds. However, dilute HF dipping is very effective process for SiOx layer removing. Finally, we

found optimized condition for etched mask removing.
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Fig. 1. Schematic diagram of high density plasma system

for silicon etching.
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Fig. 2. SEM image of silicon line pattern after the silicon
reactive ion etching and aching process.
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Fig. 3. SEM image of silicon line pattern and residual
mask after the silicon reactive ion etching, aching, and

piranha cleaning process.
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Fig. 4. SEM image of silicon pattern after the etching at
10C and PR removing process.
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Fig. 5. AES surface analysis of line pattern sidewall

residue after the etching process.
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Fig. 6. AES depth profile of line pattern sidewall residue

after the etching process.
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Fig. 7. SEM image of advanced photoresist removal
process applied line pattern after the etching process.
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Eol As Tx ¥ gE A7 Zaads IS
T AAG. ole A AFe v} Fo] A7 FA
T BHE 7k O AR, el O A, dlol#H ¢
Si Aol Zgsle] =9 fenceZ A s, DHF
(Dilute HF) &322 27} wbg FAES AA
Piranha %2 MA IAHOZ U2 XE L9955 A
Aste] Aoz Ay siglo] FAdd Aot
2 A3 9 3Fe 94 AFg AES ZHE A
), Ag A7 & A7 jkg RAHE 9 ARE
A A &Aool 5= AT
4. 8 B
Ao A7t T4 9 vtaa AA AL R
22 2 FAY GALe} A @ g YHI F g
HZ 7oA w, A E TEYXA Yx JEHE F
o] &&=, LCD 349 =&, gy A= EF,
MEMS 71429 ¢& $o% 1 2§ Wt 7%
X8 J)solt). o9} e SE&E& fste] A7 F
A3 A7 REg FAEY AAE Hste ATE X
ettt Az A $ dEn), S AHT] A,
] %

= wAHSol AT o9 AAE fste] AES A
® BEHS o o] SiOy FH e A &g
AzkE o] Aw DHF &Z o]&ste] bes] #1A
g g QA e mkaA AA FAAAE EESE
lZ o] &3k oAl = Piranha =& oMAE 55 o
&3 F2 AR FAol AMREHAAT, dF TH =
Aol A =8 fenceZt AAEA k5ol G 2
AT A DHF A& Esle sl2d 4 Aol
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