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In one implementation a wafer processing method includes filling a plurality of through-resist recessed
features with a metal, such that a ratio of fill rate of a first feature to a fill rate of a second feature is R1;
followed by electrochemically removing metal such that a ratio of metal removal rate from the first feature
to the metal removal rate from the second feature is greater than R1, improving the uniformity of the fill. In
some embodiments the method includes contacting an anodically biased substrate with an electrolyte such
that the electrolyte has a transverse flow component in a direction that is substantially parallel to the working
surface of the substrate. The method can be implemented in an apparatus that is configured for generating
the transverse flow at the surface of the substrate. In some implementations the method makes use of distinct

electrochemical regimes to achieve improvement in uniformity.
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[ 303895 44%%] ELECTRO-OXIDATIVE METAL REMOVAL IN THROUGH

MASK INTERCONNECT FABRICATION
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T & o 8% 7R AE R DR R T e 2 A R AR (A T AT - AR B
B - 8% 7 AR [ERY B EELIRRE LU R S RIS -

[3£32] In one implementation a wafer processing method includes filling a plurality
of through-resist recessed features with a metal, such that a ratio of fill rate of a first
feature to a fill rate of a second feature is R1; followed by electrochemically removing
metal such that a ratio of metal removal rate from the first feature to the metal removal
rate from the second feature is greater than R1, improving the uniformity of the fill. In
some embodiments the method includes contacting an anodically biased substrate with
an electrolyte such that the electrolyte has a transverse flow component in a direction
that is substantially parallel to the working surface of the substrate. The method can be

implemented in an apparatus that is configured for generating the transverse flow at the
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surface of the substrate. In some implementations the method makes use of distinct

electrochemical regimes to achieve improvement in uniformity.
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[0225] Efsil 1. MEASENSRE - BEHR R > FLLAET HPO, B Cu™
M RV R o R LU T RIE T B K bl i P e B R B
RS /i 20 - 50 °C 23R HiE - BEEE RS #iE 17 4 45 - S0 BE % ~ Cu™
FRREEE T4 30 - 60 g/L - (EERF(AA I BAAEAIRE KSR EH A R EMNEE
R Ry S R (BT BE S S 0 DAY SR S R TS Ry e (B R S+
IHEDHVEEATAE - EMEE RIRERRELIENA - N EREERER
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[0226] %25 AHPUAE & R 2 B ERIE K HRERT 7 AR © $1
HE—IBRENFE FEERFLHIN 19 °C T EM-BEERAHF 19°C29°C »
40 °C 7 49 °C =M »

[% 2] FHLUAEEERTHYEIR

B H;PO, (EE %) Cu* (g/L)
1 0.5 57.7
2 0.45 29.1
3 0.5 28.9
4 0.5 43.4
5 0.475 29.0
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80Kz 200 pm 27 m 02 o0 BEE) R U A1 55 (S0 pm ELTREVES R 100 pm 22
L E T OIEE PR EE AR RIE R o B EEAETER B 30 um 2t 60%¢4IE
FORF RTINS - SIS e AR (R 3) T2 & AR ESA (b
(&R IERE > WID JE9 5] B 0.86 pm 1] WIF JES 5 B 3.0 pm ¢
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