TEL. umec

TOKYO ELECTRON

Si trim applications: benefits and
challenges

SPCC, April 2, 2019

S. Kall, Y. Oniki?, C. Alix1, E. Liut, K. Pillail, D. Chanemougame?, F. Holsteyns?, A.
Mosden?!, K. Kumar?!, P. Biolsi!, T Hurd?.

ITEL Technology Center, America, LLC, USA
2 Imec, Belgium

Subhadeep.Kal@us.tel.com




DIMENSIONAL SCALING CHALLENGES
DEVICE ARCHITECTURE & MATERIAL INNOVATION

Standard cell track height reduction (753T):
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Vapor Si trim technigues: benchmarking (gas phase etches)
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CD=11.4 nm
CDU =2.9 %CD

Trim technique 1
Multi cycle

CD=11.8 nm
CDU =1.8 %CD
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Trim technique 1 ©

multi cycle

Edge

LWR = 8.7 %CD
LER = 11.6 %CD
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LWR = 8.7 %CD
LER =11.0 %CD

Edge

LWR =12.2 %CD
LER =13.6 %CD

incoming

CD/CDU Center Edge

CD = 15nm LWR = 6.87 %CD
CDU =5.67 %CD LER =8.67 %CD

Bulk Si
mandrel CD trim
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Technique Details
Single chamber; gas X + B etch
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Single chamber; gas Y etch
Two chamber gas; A + B etch
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Vapor Si trim techniqgues: benchmarking (gas phase etches)

CD/CDU Center Edge CD/CDU Center Edge

CD =11 nm LWR = 10.8 %CD

Trim technique 2
Multi cycle
incoming

CD = 15nm LWR = 6.87 %CD

CDU =3.0%CD LER=13.5%CD o = CDU=5.67%CD LER=8.67%CD

Bulk Si
mandrel CD trim
SLLLL - LLLL

CD =12.6 nm LWR = 9.2 %CD

Trim technique 2
Single cycle (T1)

CDU=39%CD LER=10.5%CD
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1 Single chamber: gas X + B etch

2 Single chamber; gas Y etch

3 Two chamber gas; A + B etch

Single cycle
(T2, T2>>T1)

CD=119nm LWR=11.7 %CD
CDU =5.12 %CD LER=12.4%CD
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Trim technique 2




