
Stencil Technology and Guidelines

2025
V3.0

By Greg Starrett
(609) 932-9571















Electro formed Stencils

What are electro formed stencils?

• Grown atom by atom, the Electroform can be manufactured to 

custom thicknesses in increments of .0001 

• The hardness of the electroform stencil results in longer stencil life 

• Electroform stencils require less under side wiping resulting in 

increased production 

• Electroform stencils ship within 24-48 hours after customer approval 

3D Electroforming

• A single thickness Electroform stencil that is created with a raised 

relief pocket positioned over the protrusion on the print surface. The 

same application can be used for printing in cavities (reservoir 

printing). Requires a custom squeegee blade with slits aligned to the 

pockets.

• 3D Electroforming





Print differences

Chemical Etch Laser Cut Electroformed



Stencil Materials

PHD  : PHD is the name of this product, not an acronym)
• Grain size is 5-7 microns
• PHD base material is 304 with proprietary rolling method
• This method reduces the relief tension of the material
• The relief tension eliminates the canning/potato chip effect on 

BGA’s or   highly populated boards
• The small grain size creates a smoother aperture wall when cutting 

and increases paste deposit
• Material thickness tolerance plus/minus 2% material thickness
• Material than most stencil vendors use currently.

FG 

• Grain size is 1-2 microns

• FG stands for Fine Grain
• FG base material is 301 with proprietary rolling method

• This method reduces the relief tension of the material
• The relief tension eliminates the canning/potato chip effect on BGA’s or highly 

populated boards

• The small grain size creates a smoother aperture wall when cutting and 
increases paste deposit

• Material thickness tolerance plus/minus 2% material thickness Ideal for stencils 
with miniature apertures

Nickel Blanks

• Grain size Nano microns

• Grown blanks using Electroform process
• Control thicknesses allows for increments of .1 mil therefore sheet thicknesses can be 

3, 3.1, 3.2 up-to 7 mil
• Durable

• Material thickness tolerance plus/minus 5% material thickness



Step Stencils

What is a Step / Multilevel stencil?

• A Step Stencil is a stencil with various material thicknesses.

Recessed stencil

• This is where you take away the metal from the contact side of the stencil.               

Some called Relief etch/ Under etch stencils.

Step down stencil

• This is where you reduce the metal thickness from the squeegee side of the stencil.

Step up stencil

• This is where you increased the metal thickness from the squeegee side of the stencil.

Step Down



Mono-Layer coatings
• Wipe on coating

Permanent coatings:
• Ceramic coatings

• Silica Nano Coating

• Vapor Deposition Coating

Three Types of Coating



Advanced 
coating facts 
and benefits

Silica Nano Coating
• Reduced bridging

• Reduced Underside cleaning

• Increased transfer efficiency

• Consistent deposits

• Thermally cured in 5 minutes

• Ready same day

• Very thin coating, 2-3 microns

• Improved Yield

• Reduced Rework

• Increase ROI

• Low Surface Energy

• Hydrophobic, Oleophobic & Fluxophobic

• Durability



Advanced prep surface treatment

Treated StencilUntreated Stencil



Advanced prep surface treatment

Treated StencilUn-treated Stencil

Slags / Surface 
debris



Advanced surface preparation 
and aperture treatment leads to 
better adhesion, and a smooth finish
within the surface of the aperture 
walls.

Left image Treated

Left image Treated
       & coated 



Benefits of Silica coating

Coating is cured and ready to use/clean in 5 mins 

Chemical resistance of just about every cleaner on the 
market 4ph - 11ph

Coating is very thin and does not interrupt aperture size.



Reduced bridging

2 MIL SPACING



Reduced cleaning

Untreated, uncoated
6 mil Apertures

Treated and Silica coated
6 mil Apertures

Clogged 
Apertures



Parameters:

• Squeegee pressure: 3N/cm

• Squeegee angle: 60 degrees

• Squeegee speed: 30mm/s

• Stencil thickness: 4mil PHD

• Paste: Type 4 / No clean
 

Equipment’s:

• Printer: DEK Horizon

• Inspection: KOH YOUNG

• Laser: Tannlin T11

IPC REQUIREMENT







Area Ratio Paste Report

What is shown in the area paste report?

• Aperture dimensions

• Area violations

• Paste Volume



Optimal Print Accuracy



Optimal Print Accuracy



Optimal Print Accuracy



Thank you!

Greg Starrett
(609) 932-9571
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