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Electroless deposition-principle

Under the action of self catalysis, metal ions in the
solution are reduced by reducing agents to form

dense coatings on various material surfaces.

Electroless Cu deposition reaction

Pd

Cu?* + 2HCHO + 4OH'C—> Cu®+2HCOO- +2H,0 + H,
u




Electroless deposition-principle

Comparing to Electroplating:

Can be used for various substrates: polymer, ceramic,

glass, semiconductor, conductor.

R

Uniform coating thickness

Strong deep hole plating ability

Comparing to PVD, low cost and uniform/deep plating




Electroless deposition-Challenge
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Cleaning Coarsening Activation

Complex pre-procedures

High cost of Pd catalyst
Low stability of plating solution

Not easy to control




Electroless deposition-Applications in electronics

Interconnection

Protection

Electromagnetic

shielding

Anodic current collector

Anti-corrosion

Heat dissipation

. Magnetic material

Resistive material




Electroless -Applications in interconnection
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Conductive Interconnection

Conductive interconnection enables the transmission of electrical energy
and signals, which is fundamental to the functioning of devices 7



Conductive Materials
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Conductive Interconnection Process
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Flat interconnection ‘

Vertical interconnection ‘
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Realizing a conductive layer

(metallization) with good adhesion

on the surface of insulating

substrate is a prerequisite for

conductive interconnection



ED Cu application-Elecronic interconnection
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ED Cu application-Current collector

Cu foil current collector-2D

(ZBRPU)

Cu foam

Precious metal Pd activator is often used in the preparation of
foam copper collector 11




ED Cu application-Current collector

The composite current collector with a 3-layer structure of "metal polymer
material metal”, is one of the important technological paths in reducing
the cost, improving energy density and safety of lithium-ion batteries.
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Comparing with traditional Cu foil:

@ Improve the safety of lithium-ion batteries;
@ Save material costs by nearly 40%;

@ 60% lighter in quality than traditional Cu foil;
@ Energy density increased by 5-10%
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ED Cu application-Current collector

Composite copper foil current collector is currently
mainly prepared by a two-step method(PVD+PIating)

PVD+Plating: Equipment investment? Yield? Cost?
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The one-step chemical deposition method for preparing composite current
collectors has advantages such as low equipment investment and simple

process. But if Pd activator is used, the cost is very high. 13




Activator for electroless copper deposition

High cost of palladium activator
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The Pd activator in ECD only acts on the surface atoms, and

the newly deposited Cu itself has catalytic properties
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Preparation

of activators
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Hollow porous nano Pd sphere activator

Good storage stability
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Cu@Pd core-shell nanoactivator
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antioxidant properties

The core-shell structure exposes Pd atoms, while the inner copper

layer is protected and synergistically affects Pd catalytic activity
17



SnAg nanoactivator
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Developed Sn-Ag nano activator with excellent ECD performance
and lower cost 18



Cu nanoactivator
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Developed low-cost Cu nanoactivators with excellent

electroless copper deposition performance and stability -



Interconnection

applications
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Interconnection-ECD conductive wiring

The developed high-efficiency activator and ECD
technology can achieve metallurgical
interconnection of copper and other metals, and be
applied to fully additive wiring such as printed
boards. Compared with traditional etching methods,
it greatly reduces costs and environmental pressures,
and can conduct conductive wiring with higher
density and accuracy.



Interconnection-Metal-PI
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Interconnection-Metal-PDMS
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Interconnection-Metal-PU
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Current collector

Applications
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Current collector- composite Cu foil

Pretreatment
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Plating
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Developed non palladium activators to achieve low-cost one-

step ECD of composite copper foil current collectors
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Current collector-composite Cu foil with hole array
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Array through-hole composite copper foil current collector

can enhance the performance of lithium-ion batteries 27



Current collector-Integrated energy storage device
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Showcasing research from Prof. Xian-Zhu Fu's group As featured in:
at the Shenzhen Institutes of Advanced Technology,
Chinese Academy of Sciences.

In situ growth of Cu(OH),@FeOOH nanotube arrays on
catalytically deposited Cu current collector patterns for
high flexible in-plane d

9-0-0-90-0—0-0-0—0—0—0

W=

o 200 400 600 800 1000
Time (s) Potential (V) Cycle number

High conductivity planar energy storage device electrodes can
be obtained by in-situ transformation of ECD current collectors

g 9y
storage devices

Rationally designed interdigitated Cu{OH),@FeOOH nanotube
array electrodes are facilely in situ converted from catalytically
deposited Cu current collector patterns for high-performance
flexible micro-sized integrated energy storage devices for
microelectronics.
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Current collector-Electrolysis
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Co-electrolysis of water aldehydes on Cu electrode can produce hydrogen at
extremely low voltages, with energy consumption less than 10% of traditional
electrolysis of water for hydrogen production.
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Current collector-Fuel cells
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Fuel cell with Cu electrode can achieve CO, free power generation
from liquid fuels such as formaldehyde and co produce pure H, gas
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