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Most inhibitors have max and min activity regions
dependent upon the media (l.e. acid/base)

May move maxima

Certain inhibitors by synergistic mixing
may operate well —
In corrosive

media while

others may

exhibit synergism

Optimization is
needed
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Ifgoltlorn 0y Caamlisaraiion
CLfTrlezola = APS Sirizica Arlzlly/sis

Convert reactive
Cu(2) to inert Cu(1)

Surface Copper

Reference Cu

939 Exposed

940 935 930 925
Binding Energy (e\)

Convert C from
oxidized to phobic

Surface Carbon

Reference Cu

b
5 1000+ 939 Exposed

290 285
Binding Energy (e\)
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Ifiaoltlorn 0y Caalisoraiien

Triazoles, 0.5% Aqueous Solns
RT 30sec Exposure
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Benefit Measured for All
Cu Inhibitors A001 - 003
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Alkyl-silicate

Control

Inhibited
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M Control " Inhibitor

Alkyl-silicate

MIF Inhibitor, pH = 14 Media
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B Ketone LMW B Ketone HMW  Sulfoxide M Amide

Full factorial of 4 inhibitors & Solvents
Best Systems appear to beI-1&1I1-2
‘ with possible synergism for I-2 & LMW ketone ‘

Etching not detected ‘
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Haviaw - Clrrant Clezipine)/Flnlsalne

Immersion w Batch Spray

Removal by Removal by
chemical Momentum-

interaction of energy
the bulk fluid Transfer

Wafer Staged - Wafer rotation
fa

cing down, spray
wash fluid

Single Wafer
Combination
of spray
principles and
fluid control
during drying

Wafer rotation
facing up,
Marangoni dry
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Reduced Surface Tension
Proeassine Alcls
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e
Type Surf

Concentration as Inhibitor Pkg
Applicable for Cu (acid/base media
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Sicraan for Fozrlrc

RM study conducted with aggressive mixing - 10sec shake
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=orrrleitlor) for Procassine
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Agoalleziilors = Siflogers

Lo
/ 13.8mm x1.00k SE(U)

(|
COBM2328 10.0kV 13.8mm x1.00k SE(U) CO6M2328 10.0kV 13.8mm x1.00k SE(U)
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Solder
(SnPb, SnAgCu)

Passivation
(P1, BCB, PBO)

Chip Substrate Pad (Al or Cu)

i

—

Dry Film PR
Cured >250 °C

UBM (Ti/AlINiV)

Suppliers
DuPont Riston
RHEM-Shipley
Eternal
Asahi (Sunfort)
Hitachi
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Sitflooers for FCT Bl olrc

Formula: Alkali
Solvent
Co-solvent
Inhibitor

1 - S
CO7R2053 10.0kV 11.6mMss00iSE() CO7R2053 10.0kV 11.4rmim xB00SE(LY CO7R2053 10.0kV 11.Nf-rm-nxi300 SE(L) X

Ref TMAH-H TMAH-A TMAH-A + |

Inhibitors: phosphates, succinates, imidazoles
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EPD Proeceass Siflo & Hiflse
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- PR Strip A —¢— PR Strip B =& PR Strip C + Inhibitor

Etch Rate Study
50C, 30min
Tested at H20 mix Ratio

Slide #35




Inhibitor
Slide #36
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Cu/Low-K Residue Cleans

Reference

Lanilag ) i
C04J2698 10.0kV 13.0mm xT00kK QE(U)
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*Pre-screened "~.,.
Flex Pkg .
L ow-cost Conc.

*COA docs

*Toll blending
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