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* Pressure: 15 MPa
* Temperature: 313K

* CO, volume fraction: 23 vol.%

* Homogenizing time: 10min
* Plating time: 10min

Substrate

* Cathode: 300 mm diameter hole TEG
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Photographic images of 300 mm diameter round-type hole TEG
electroplated Cu by EP-SCS with continuous flow reaction system.

Current density value of
for Cu plating.
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(b) 300 nm in depth, 1.41 A/dm?

«sio,

100nm

(c) 300 nm in depth, 2.83 A/dm? Cu

(d) 300 nm in depth, 4.24 A/dm? Cu

100nm

Cross sectional SEM images of electroplated Cu filled in
60 nm holes on 300 mm diameter substrate by EP-SCS.

= In order to apply EP-SCS in nano-scale wiring of 300 mm diameter round substrate, a continuous flow reaction system was

developed.

= 60 nm diameter holes with aspect ratio of 2 and 5 on 300 mm diameter round-type hole TEG were completely filled at current

density of 2.83 A/dm?.

= The round-type hole TEG was mostly coated by bright Cu and all of the holes were filled by Cu without any voids using EP-SCS.

* Current density: 1.41, 2.83, 4.24 A/dm?

(nano-hole with 60 nm in diameter, 60

When applying EP-SCS in nano-scale
wiring on large-area hole test
element group (TEG).

of sc-CO, emulsion
or suspension

= Not possible to fill 60 nm diameter
holes with
*!f!‘i'WWT
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= Develop a continuous flow
reaction system with improved
mixing efficiency for EP-SCS

= Examine the ability to fill Cu into
round-type hole TEG by EP-SCS with
this continuous flow reaction
system

* Degreasing solution
(NaOH 10 wt.%) for 1min
=HCl 10 wt.% for 10sec

Additives

* Polyethylene glycol (100 mmol/L)

* Janus green B (29.4 mmol/L)

* bis(3-sulfopropyl)disulfide (21 mmol/L)

* CI- (Nacl) (1.7 mmol/L)

* Cu particles: 1.7g/L (for EP-SCS)

* Surfactant (for EP-SCE and EP-SCS)
(C1,H,5(OCH,CH,),;0H
1.0 vol.% with electrolyte

Complete filling of all the
holes with electrodeposited
Cu was observed without
voids

= At current density of

, complete Cu filling
into 60 nm diameter holes
was observed.

= At current density of

, the incomplete
filling was obtained
because of complete
covering of Cu on substrate.
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