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The Importance of Selective
Metallisation in the EIectrom
Sector

e Printed Circuit Boards

* Molded Interconnect Devices_
* Micro-electronics

* Printed Electronics

* Wearable Technology
* RFIDs

I and many more
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\L Metal deposition

Lithography

& ::p:hfofto:rezzis:; : - 30-40% of total electronic device
‘I/ deposition manufacturing cost is due to
AT lithography! Main disadvantages of
\I/ xposure pand Lithography steps: .Iithogra|.:>hy:

e spinning resist, * requires heating;
T * pre-bake, e use hazardous

i — * exposure, chemicals;

\]/ Metal etching » development, * requires qualified staff;

« post bake, * high material waste due
¥ Cﬁomﬁplietel:;:reisistﬁ ¢ etch, tc? entire surface coating
\I/ removing * resist strip * high cost

% * |long process




Novel technology

Electroless plating process The idea

Pd

R <oution [N Novel catalyst!

—
Catalyst Copper .
deposition deposition magnetlc

Cu?t + 2HCHO + 40H~ —» Cu + 2HCO0O

-~




Magnetic catalyst

Test of magnetic properties of particles

oy

B - Silver (Ag) Magnet

B - Iron (Fe)




Optimisation of catalyst deposition

Time of catalyst deposition

Catalyst

Electroless copper

Signal A = SE2
cat 55 BS701 2881

Date :16 May 2019

Mag =

100KX

WD =115mm

Desired catalyst
deposition

7 ?\‘w?a;\x
HAAN

1)

o0

EHT = 500KV Signal A = SE2 Date :16 May 2019
Cu 305 BS70108.5¢ Mag= 100KX

Signal A = SE2 Date :16 May 2019
cat155BSTO01 1841  Mag= 100KX WD = 105 mm

Date 16 May 2018

Mag =

100K X

‘WD = 9.9 mm

Excessive catalyst

deposition

Date 16 May 2019

EHT = 600KV Signal A= SE2 :
Mag= 100KX

Signal A = SE2 Date :16 May 2019
WD =112mm Cu'30s BST0104 8¢

Cu 155 BS701 12.4f Mag= 1.00KX




Magnetic template
fabrication

Simulations of magnetic field distributions made in FEMM software
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Template .ll

Plastic
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Digital photos of selectively
deposited copper

ion

t

Catalyst depos

10 mm

Selective deposition

e | ]
100 um EHT = 5.00 kV
WD =108 mm

RSNAS s
Signal A = SE2 Date :20 Aug 2018
EQ ph7 us30 dep60 Cul1 tiflag= 200 X

ZEISS

"~ Signal A= SE2 Date :20 Aug 2019 EieS
E9 ph7 us30 dep60 Cui8tiflag= 5.00 KX

2pm EHT = 5.00 kv
WD =108 mm

Optical microscopy images of
selectively deposited copper

EHT= 500kV
WD =13.1 mm

Signal A= SE2
lines F561 tif

Date :16 May 2019
Mag= 1.00 KX

Scanning electron microscopy images
of selectively deposited copper



Potential Market Sectors

Advantages of using
magnetically directed deposition

Solar cells

Technology 8%
centres
8%

RFID and PCB v’ Cost-effective reduces cost approximately by

manufacturing 30%;
36%

Automotive
6% v .
Shorter reduces production time

production time approximately by 50%;

Textile, fashion,

decoration v' Low maximum operating
10% temperature temperature 46 °C;
v’ Less waste no lithography-associated

waste such as organic solvents,
resist and removed metals.

Wearable ) I )
technologies Microelectronics

8% 14%



Selective metallisation of textile using a magnetic
field

SMMEF on plastic Catalyst
deposited on
000000 et

Substrate

Magnet

10 pm EHT = 10.00 kv Signal A = SE2
WD =104 mm 6 cat templ60f 831 tif

SMMF on textile
Electroless

0000000 copper

A Signal A = SE2 9 Dec 2020
WD = 9.3 mm 7 magn 60f 938 tif Mag= 300X

Substrate

Magnet




Challenges of selective metallisation of textile

* Pre-treatment of textile is  Stirring method can affect * Magnetic field distribution
important the results varies along magnet surface




Catalyst filtration

Catalyst was not filtered Catalyst was filtered

EHT =10.00 kV Signal A = SE2 Signal A = SE2 9 Dec 2020
WD =10.3 mm dep 314 tif 7 magn 60f 935 tif Mag= 500X




Conclusions

1) In 3 years, the research was taken from
idea to proof of concept;

2) A novel magnetic catalyst was created;

3) Selective metal deposition was achieved
on plastic (FR4) and polyester materials

1)

2)

Future work

Conduct reliability tests of metallised
textile;

Explore further the properties of
metallised textiles with high surface
area
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