
The quest for additive manufacturing:
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Vision

▪ From IPC’s 2023 “Technology Trends Report”

‒ Computational challenges 

‒ HDI for Smart handhelds, Cloud systems, AI 

in all its forms

‒ Power, Electrification

‒ Thermal and high voltage management for 

EVs and Renewables

‒ Digital communication 

‒ Variety of finishing for Wired and Wireless, 

as well as Connectors to optics

What does the future holds for PCB manufacturing?
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https://www.ipc.org/news-release/ipcs-pcb-technology-trends-report-details-how-pcb-manufacturers-meet-current-and


Vision

▪ From IPC’s 2023 “Technology Trends Report”

‒ Digitalized and traceable 

‒ better yield

‒ More automated 

‒ as enabler for workforce

‒ Sustainable 

‒ easier to face regulation

▪ What about Solder mask coating, today?

What does the future holds for PCB manufacturing?
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https://www.agfa.com/specialty-products/news/inkjet-solution-for-pcb-manufacturing-uses-agfas-dipamat-ink-to-win-the-2018-ipc-apex-innovation-award/0/
https://www.ipc.org/news-release/ipcs-pcb-technology-trends-report-details-how-pcb-manufacturers-meet-current-and


Reality

Status update

Coat
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Reality

▪ SM Material

‒ At the coating step

‒ On unnecessary surfaces

‒ In solvents evaporation

▪ Chemicals 

‒ Refresh rate

Status update - waste
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Reality

▪ Well…

‒ LDI is digital!

Status update - digitalization
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https://www.walmart.com/ip/DreamSky-Large-Digital-Alarm-Clock-Visually-Impaired-8-9-Inches-Bedroom-Fully-Adjustable-Dimmer-Jumbo-Number-Display-USB-Ports-12-24H-Snooze/240733788
https://www.amazon.com/Sterling-Noble-8-75-Analog-Clock/dp/B00M6JF8XW
https://www.amazon.com/Sterling-Noble-8-75-Analog-Clock/dp/B00M6JF8XW
https://www.amazon.com/Sterling-Noble-8-75-Analog-Clock/dp/B00M6JF8XW
https://www.amazon.com/Sterling-Noble-8-75-Analog-Clock/dp/B00M6JF8XW
https://www.amazon.com/Sterling-Noble-8-75-Analog-Clock/dp/B00M6JF8XW


Reality

▪ Free Artistic interpretation…

‒ “Dynamic Clock Design”

Going digital with more analog
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https://dornob.com/digital-analog-dynamic-retro-futuristic-clock-design/


Idea

▪ From IPC’s 2023 “Technology Trends Report”

‒ Digitalized and traceable 

‒ better yield

‒ More automated 

‒ as enabler for workforce

‒ Sustainable 

‒ easier to face regulation

▪ Additive solder mask as a solution 

‒ fine features, 

‒ high voltage, 

‒ sustainable

What does the future holds for PCB manufacturing?
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https://www.ipc.org/news-release/ipcs-pcb-technology-trends-report-details-how-pcb-manufacturers-meet-current-and


Reality

1) Printar 2005 Advantages and Challenges - PoC

Where is the solution? Or better… When?

1
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http://www.onboard-technology.com/pdf_febbraio2005/020501.pdf


Reality

1) Printar 2005 Advantages and Challenges - PoC

2) MeyerBurger and Taiyo 2014 First realization PoP

3) Camtek 2015 commercial tool on offer PoF

4) Microcraft 2015 commercial tool on offer PoF

Where is the solution? Or better… When?

1 2

3

4
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http://www.onboard-technology.com/pdf_febbraio2005/020501.pdf
https://www.youtube.com/watch?v=qghUsmw7kGY&t=49s
https://www.camtek.com/news-and-events/gryphonsl_ipc/
https://www.youtube.com/watch?v=5rpd3OwbIi8


Reality

▪ From IPC’s 2019 “Technology Trends Report”

‒ “Asian PCB fabricators are also leading the 

way in the use of printed electronics, which is 

expected to grow in all regions by 2023.”

What does the future holds for PCB manufacturing?
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https://www.ipc.org/news-release/ipcs-pcb-technology-trends-report-details-how-pcb-manufacturers-meet-current-and


Reality

1) Printar 2005 Advantages and Challenges - PoC

2) MeyerBurger and Taiyo 2014 First realization PoP

3) Camtek 2015 commercial tool on offer PoF

4) Microcraft 2015 commercial tool on offer PoF

5) Notion 2017 commercial tool sold MVP (EU)

6) MeyerBurger and Agfa 2019 commercial tools and 

material sold MVP (EU)

7) SUSS (ex MeyerBurger) 2022 MVP goes in production 

(EU)

Where is the solution? Or better… When?
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http://www.onboard-technology.com/pdf_febbraio2005/020501.pdf
https://www.youtube.com/watch?v=qghUsmw7kGY&t=49s
https://www.camtek.com/news-and-events/gryphonsl_ipc/
https://www.youtube.com/watch?v=5rpd3OwbIi8
https://www.notion-systems.com/details-de/leading-pcb-manufacturer-wuerth-elektronik-chooses-notion-systems-n-jet-solder-mask-high-performance-inkjet-printer.html
https://www.agfa.com/specialty-products/news/inkjet-solution-for-pcb-manufacturing-uses-agfas-dipamat-ink-to-win-the-2018-ipc-apex-innovation-award/0/
https://www.linkedin.com/posts/markus-knausenberger-030168234_goodby-curtain-coating-welcome-smask-i-activity-6915965934838947840-N0VB?utm_source=share&utm_medium=member_desktop


Reality

1) Printar 2005 Advantages and Challenges - PoC

2) MeyerBurger and Taiyo 2014 First realization PoP

3) Camtek 2015 commercial tool on offer PoF

4) Microcraft 2015 commercial tool on offer PoF

5) Notion 2017 commercial tool sold MVP (EU)

6) MeyerBurger and Agfa 2019 commercial tools and 

material sold MVP (EU)

7) SUSS (ex MeyerBurger) 2022 MVP goes in production 

(EU)

8) Notion 2023 commercial tool sold MVP (USA)

9) SUSS 2023 release Product based on MVP: JETxSM24

10) Notion 2024 commercial tool sold MVP (EU)

11) SUSS 2024 JETxSM24 sold (EU)

Where is the solution? Or better… When?
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https://www.linkedin.com/posts/markus-knausenberger-030168234_goodby-curtain-coating-welcome-smask-i-activity-6915965934838947840-N0VB?utm_source=share&utm_medium=member_desktop
https://iconnect007.uberflip.com/i/1507822-pcb007-sep2023/59?
https://www.youtube.com/watch?v=5PsajCtpFVM
https://www.notion-systems.com/details-de/starteam-global-adopts-notion-systems-digital-n-jet-solder-mask-system.html
https://eipc.org/teltonika-adeon/


Reality

1) Printar 2005 Advantages and Challenges - PoC

2) MeyerBurger and Taiyo 2014 First realization PoP

3) Camtek 2015 commercial tool on offer PoF

4) Microcraft 2015 commercial tool on offer PoF

5) Notion 2017 commercial tool sold MVP (EU)

6) MeyerBurger and Agfa 2019 commercial tools and 

material sold MVP (EU)

7) SUSS (ex MeyerBurger) 2022 MVP goes in production 

(EU)

8) Notion 2023 commercial tool sold MVP (USA)

9) SUSS 2023 release Product based on MVP: JETxSM24
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11) SUSS 2024 JETxSM24 sold (EU)
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https://www.notion-systems.com/details-de/starteam-global-adopts-notion-systems-digital-n-jet-solder-mask-system.html
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Obstacle

▪How do we solve it?

‒“One fixer” => “bankruptcy”

‒“First things first” => “finger pointing”

▪What are we talking about?

Multiple Obstacle

Multiple 
obstacles?

Surface 
Energy /  

pre-
treatment

Surface 
Tension / 

ink

Copper 
thickness

Copper 
feature 
position

“What 
am I 

looking 
at?”

Solder 
mask 

thickness
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Surface Energy from Pretreatment: 

Sulphuric acid VS Inkjet pre-dip

Obstacle
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Obstacle

▪Anything below 50µm (1.5oz) is easy

▪Above 50µm is possible, 

‒all given aspects in control

Copper thickness
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Obstacle

▪White is solder mask

▪Green is solder mask

▪Black is solder mask

“What am I looking at?”
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Idea

▪ Is a very powerful software tool to 

easily generate printing data out of your 

designs based on the variables that 

you predetermine like, board-, Ink- and 

pre-treatment properties. 

▪ It takes the burden and risks of process 

development out of the hands of the 

user. 

The Flow Engine 

JETxSM
Flow 

Engine
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SUSS JETxSM Workflow

Only if you know how your ink interacts with your board!

What you see is what you get, right?

October  24 © SUSS Mic roT ec 20

Conventional

Inkjet



SUSS JETxSM Workflow

Different materials

Flow Engine 
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Copper Surface

Laminate Surface



SUSS JETxSM Workflow

Different pre-treatments

Flow Engine 
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Copper Surface

Laminate Surface



SUSS JETxSM Workflow

Different inks

Flow Engine 

© SUSS Mic roT ec 23

Copper Surface

Laminate Surface



SUSS JETxSM Workflow

Different copper thicknesses

Flow Engine 

© SUSS Mic roT ec 24

Ramps at copper edges



Flow Engine Application

 Load PCB design layers to the Flow Engine 

▪ Job (UcamX format)

▪ ODB++ job (Genesis and other applications)

▪ DPF files (one per layer, UcamX format)

▪ Gerber files (one per layer)

 User input

▪ Board properties

▪ Copper thickness

▪ Ink properties

▪ Pre-treatment properties

 Select which features to use as fiducials and 
the detection method

 Select layer properties

▪ Copper layer

▪ Soldermask layer

▪ Drill layer

 Export

▪ Compensate for droplet size and flow out

▪ Calculate required print layers

© SUSS Mic roT ec 25

SUSS JETxSM Workflow



 Digital printing enables flexible PCB identification and serialization

 Format of variable data determined in Flow Engine

Flow Engine Advanced production flow control

© SUSS Mic roT ec 26

SUSS JETxSM Workflow



Flow Engine Ready to print

 Exported encrypted production files ready to share 

to inkjet printers

 Files are printer independent 

▪ Compatible with multiple printers

 Selection which data to use for PCB done by 

barcode identification (export name)

© SUSS Mic roT ec 27

SUSS JETxSM Workflow



Results

What is done

▪Simply measure a full board

‒Two given line size

‒At different conditions

October  24 © SUSS Mic roT ec 28

Factors Lines

Width (µm) [120,150]

Surfaces [FR4, Cu]

Direction [InScan, CrossScan, 

Slanted]

Location on 

board

[x6 horizontal, x6 vertical]

Side of board [Top, Bottom]



Results

▪Specs

‒From Gerber file

▪Spec Limit

‒From the market 

▪Data

‒From the measurement

▪Dev

▪Dev SpecsNorm

Apply target and limits

October  24 © SUSS Mic roT ec 29



Results

▪Specs

‒From Gerber file

▪Spec Limit

‒From the market 

▪Data

‒From the measurement

▪Dev

▪Dev SpecsNorm

Apply target and limits
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Data should be between -1 and 1



Line width within specification

Results

▪The JETxSM Flow 

Engine has worked out 

the inputs according to 

models

‒The workpackage has 

enough information to 

instruct the printer on 

what to print

▪The Cpk value is typical 

of a process in control
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Action

Who will bring home the panel for 

further inspection?

Action means Auction
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SÜSS MicroTec SE 

Schleissheimer Str. 90  

85748 Garching  

Thank you for your attention
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