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Advantages of Covalent Materials' Technology
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Superior flatness & particle level for 45nm technology nodes
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Junction leakage is suppressed by defect-free active surface layer
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High gettering efficiency by tightly-controlled BMD precision

Devices (ITRS)

Wafer design

* Cell size = 26 x 8 mm
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Ultra-flatness and advanced annealing technology
contribute to 45nm-node ULSI fabrications.

Wafer characteristics

CZ wafer Annealed wafer Epi wafer
normal neutral Hi-WAFER Hyner HEWAFER P/P- P/P+
COP (Surface) >100/W Free Free Free Free Free
LSTD(COP) —
Surface to 5um depth >200/cm2 <30/cm? <1/em? <1/em? <1/ecm?
GOI(Surface) X~0 ©) ©) ©) ©) ©
Low Leakage Current A O~0 @] ) O~0 ©)
Gettering A~O X~A O © X~A ©
Flatness © © ©) ©) O~0 Oo~0
Productivity )] A ©) @) A A
* Hi-WAFER: The brand name of our hydrogen annealed wafer
* Hyper Hi-WAFER: The brand new version of our Hi-WAFER
* ATFWAFER: The brand name of our argon annealed wafer
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Relation between LSTD and p/n junction leakage
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Annealed wafers lineup

Wafer Size

Special features
150mm 200mm 300mm

. Surface COP Free, Excellent GOI,

Hi-WAFER . Tightly controlled gettering ability, Hydrogen annealing

LSTD Density(cm-2)
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. Surface & Near surface COP free, Excellent GOI, Low junction leakage,

Hyper Hi-WAFER Tightly controlled gettering ability, Hydrogen annealing

LSTDE{EﬁKt—!’%:t?\ ) \"»(ZO)U—Q*E’&ES&Z’SE%C&TJ"GE&?O AT-WAFER . . S}Jrface & Near surface (FOP fr??, Excellent GOI, !_ow junction leakage,
Number of soft leakage cells is almost linear to LSTD density. Tightly controlled gettering ability, Argon annealing
The p/n junction leakage is decreased by reducing LSTD.
Wafer roadmap for ULSI EBNTIGEET Superior gettering ability
Year 2005 2006 2007 2008 2009 2010 2011 2012 7——lboz—) \ld:lCi'jI—l \Q—E'G?o IGEII ntrinsi(i Gettering(DlEE?on
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1/2 pitch 80nm 70nm 65nm 5/nm 50nm 45nm 40nm 36nm ‘ Our annealed wafer is a variation of IG-wafer. IG stands for Intrinsic Gettering.
| I | | | The annealed wafer has high density BMD (Bulk Micro Defect; oxygen
MPU / ASIC I I I I I precipitate) in the wafer bulk. The BMD works as gettering sink which captures
Metal 90nm 78nm 68nm 59nm 52nm 45nm 40nm 36nm ‘ unexpected metal contamination during device processing.
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Cross section image of annealed wafer by IR-tomography
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Tel:03—5437—8415 Fax:03—5437—7433 E-mail:sil_j331@covalent.co.jp
www.covalent.co.jp
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