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Advanced Screen-Printing Technologies
A series of advanced screen-printing processes have been devel-
oped as the basic manufacturing technology of “Printable Elec-
tronics” by DKN Research and NY Industry. The new processes 
provide equivalent or more capabilities to build complicated 
circuit constructions compared to traditional subtractive process 
of copper foils or laminates with the photolithography. 

An optimized combination of the process condition and 
material can generate 30 micron line/space on the thin flexible 
substrates. Supplemental processes are capable of generating 
80 micron via holes for double-sided and multilayer circuits. 

The basic flow of the advanced screen-printing processes is 
the same as the traditional screen-printing process as shown in 

Figure 1. It is very simple. A paste material is printed on a thin 
flexible substrate by screen printing and is baked. If necessary, 
supplemental screen printing is conducted on the conductor 
traces. The key to this advanced process is the optimized com-
bination of the materials, screen printers and screen masks. An 
optimized process condition generates 30 micron line/space 
on a thin but smooth substrate using nano-conductive paste. 
Printing machines and screen masks are already capable of 
screen printing 20 micron line/space. Industry is looking for 
capable nano-conductive paste materials to realize the ultra-
fine conductors. Figure 2 shows an example of a coiled circuit 
with a resolution of 50 micron line/space.

Double and  Multilayer Processes
Multiple printing processes with appropriate via-hole tech-
nologies are able to produce double-sided and multilayer 
circuits. Figure 3 shows one of the via-hole generation 
processes for double-sided circuits. First, a conductor paste 
is screen printed on a thin plastic film as the first conductor 

Table 1. Material�selection�for�screen�printing.

Substrate	 Flexible	Film:	Polyimide,	PET,	LCP,	PEN,	PEEK
	 Others:	Paper,	cloth,	metal	foil,	hybrid	material

Conductor	 Silver	powder,	copper	powder,	carbon	powder
	 Metal	coated	plastic
	 Nano	particulate	powder

Insulation	 Epoxy	resin,	acrylic	resin,	polyester	resin,		
	 polyimide	resin

Functional	 Piezo	electric	materials

Optical	 Organic	electroluminescence	materials,		
	 transparent	resins

Interconnection	 Anisotropic	conductive	paste,	ACF

Active	material	 Semiconductor	paste

Shielding	 Silver	paste,	carbon	paste

Table 2. Process�capabilities�of�the�advanced�screen�
printing�system.

	 Class	a	 Class	B

Min.	trace	pitches	 60	microns	 150	microns

Min.	line	width	 30	microns	 70	microns

No.	of	layers	 4	layers	or	more	 4	layers	or	more

Min.	via	hole	diameter	 80	microns	 150	microns

Termination	pitches	 150	microns	 300	microns


