1/8 PCT/US2024/028432

WO 2024/233704

ool A
g oL
Ll 4’ 7" cl 3
Vo | ) _ ) _ ) _ )
L/ T \_/ \/ 7T |
mr\ /|\|_\ /_l/l\ MP\M.VF ¢¢I/I|I\H_ -—SM-—- _HMH\W MF\
T G
Syl _
drl B
|
- T
Gl ST _
|
S M-———— -
M
8l LH 9l — 9l —
Nr\ 8l \m L—




WO 2024/233704

PCT/US2024/028432

{/190
14

\11

\12

13

SS 13
F/l,:l\_L/FI\\'I

\12 \11

— ¥

FIG. 2B FIG. 2C

FIG. 2A



WO 2024/233704 3/8 PCT/US2024/028432

FIG. 2F

FIG. 2E

[190
FIG. 2D




4/8 PCT/US2024/028432

WO 2024/233704

I Ol

HZ Ol

¢ 9Old

(42

S.LI

A

ﬂH_k

7 R ———

Sl




WO 2024/233704 5/8 PCT/US2024/028432

FIG. 2J




WO 2024/233704 6/8 PCT/US2024/028432

-

-

—Ts—

FIG. 3B

31

FIG. 3A




WO 2024/233704 7/8 PCT/US2024/028432

Forming a contact pad in an opening in a passivation layer disposed on a
surface of a semiconductor substrate
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Disposing a seed metal layer on the surface of the semiconductor substrate to
cover the contact pad and the passivation layer
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Patterning an opening in a resist layer on the surface of the semiconductor
substrate (i.e., on the seed metal layer)
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Depositing copper material (e.g., by electroplating) in the opening in the resist
layer to form a copper interconnect

— 440

v

450

Removing the resist layer
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Forming a masking spacer along the sides of the copper interconnect
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Removing portions of the seed metal layer on the surface of the semiconductor

substrate semiconductor device
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Removing the masking spacer

v

Disposing a protective structure over the copper interconnect and over the
portion of seed metal layer extending beyond the width W of copper
interconnect
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FIG. 4
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Disposing a contact pad on a surface of a semiconductor [~ 510
substrate

'
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Disposing a metal line made of copper on the contact pad
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Interposing a seed metal layer between the contact pad and
the metal line
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Disposing an etch-resistant protective structure over the
metal line and a footer portion of seed metal layer extending
beyond a width of the metal line
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FIG. 5



