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Paste Printing
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Solder Paste Printing
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Most Common Paste Printing Equipment

Semi-Automatic / Off-Line Printer Automatic / In-Line Printer

https://youtu.be/H4R6wyB95u4



5CIRCUITRY SOLUTIONS     SEMICONDUCTOR SOLUTIONS ASSEMBLY SOLUTIONS

Major Auto Printing System Brands
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What is Paste Printing
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Solder Paste Printing
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The Solder Paste Printing Process

• Solder paste printing is one of the most critical processes in electronic manufacturing. 

• The purpose of the process is to apply 
- the correct amount of paste, 
- at the correct position, 
- with the correct form and 
- being able to do this every time a print is performed. 

• The quality results of the print, together with the PCB provide the foundation for the 
rest of the surface mount process. 

• A good print result is a prerequisite for a good soldering result 

• A poor print will lead to additional process issues as the product travels through the 
manufacturing chain
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How to get a 
GOOD PRINT?

One of the reasons that the

printing process is so sensitive is

because it involves mechanical

tolerances, software settings,

chemical properties and operator

knowledge.
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Market Dynamics & Trends
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Strong Technology Trends
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Opportunity for Jet Printing
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Challenging Designs

• Jet Printings is suited to the most complex of PCBA’s

• Possible reflow the most challenging of components

• Traditional screen printers struggle.

• Jets millions of perfectly shaped solder dots onto each pad

Where Traditional screen printers struggle, Jet Printing makes it possible

To create the perfect solder deposit, time and time again, 
a dot of paste – for every pad on the PCB.
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Which Stencil to Use
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Flexible & Thin Boards - Panels
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Courtesy: Nordson

Jet Printing
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Paste Print Quality Check

Automatic inspection can be used to accurately check solder paste deposits.

There are two types of solder paste inspection available

They are 2D inspection which checks the area of the paste deposit and 

3D inspection which checks the volume of the paste deposit

2D/3D Iinspection 
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Components of Printing
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Most Influencing Factors for a Good Print

1. The Speed of the Squeegee

2. The Pressure Applied by the Squeegee

3. The Angle of the Squeegee

4. Printed Circuit Board Bottom Support / Snap-off

5. The Speed of Stencil Separation

6. Stencil Cleanliness

7. The Overall Condition of the Stencil and Squeegee

8. Squeegee Return Stroke

9. The Type of Solder Paste &

10. Temperature & Humidity
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Optimisation of Process 



21CIRCUITRY SOLUTIONS     SEMICONDUCTOR SOLUTIONS ASSEMBLY SOLUTIONS

Transfer Efficiency

KIC Thermal
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Squeegee Pressure
• It is important to apply sufficient pressure across the entire length of the squeegee blade

• A clean wipe of the stencil is an indicator for the optimum pressure.
• Too little pressure can cause “smearing”, poor deposition, and the incomplete transfer to the PCB. 

• Too much pressure can cause “scooping” of the paste from larger apertures

• This can cause excess wear & tear on the stencil and squeegees, 

• Will end up causing “bleeding” of the paste between the stencil and PCB.
• A typical setting for the squeegee pressure is 500 grams of pressure per 50mm of squeegee blade.

Incorrect Pressure 
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Process Parameter -Squeegee Angle 

• Generally, the squeegee blade should be angled at 60° to the stencil surface. 

• Sufficient downwards force should be exerted as the squeegee blade traverses the stencil, on the printing stroke, 
to ensure the paste rolls and fills the finest stencil apertures.

• Decreasing the blade angle to 45° will provide extra downwards force to encourage increased aperture filling. 

• Care should be taken to ensure the squeegee blade pressure is not excessive at this angle as it is possible to 
break the gasket seal between the stencil and the PCB resulting in bleeding, bridging and shorts.
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• This is an important factor to ensure the PCB is held flat against the stencil during the printing process.

• If the PCB is not fully supported it can lead to printing defects such as a poor paste deposit. 

• PCB supports come with printing machines which are a fixed height and have programmable positions 

• There are also adaptable PCB support available of varying designs like moulds

• They mould themselves to the PCB and are useful for double sided assemblies.

PCB Support
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Squeegee Blades

Polyurethane Metal / SS Squeegee 

• Two types of squeegee blade materials are used in the stencil printing process: 

• Metal blades and polyurethane blades. 
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Polyurethane Blades

• Polyurethane blades with a high durometer rating (90-110) have shown success in many applications, 

• When using rubber squeegees, 70 to 90 durometer hardness squeegees are used. 

Excessive pressure causes paste bleeding underneath the stencil may lead to bridging and will require 

frequent underside wiping. 

• Requires frequent sharpening as the wear and tear is high
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Metal Blades

• Metal squeegees blades are most commonly used and operate at lower pressure than rubber variants. 

• They do not scoop paste from apertures, as they are metallic, they do not wear & tear as easily as rubber types

• They do not need to be sharpened. 

• The popularity of metal squeegees has grown with the prevalence of finer pitch components.  

• Metal squeegee blades are typically made from stainless steel in either a single thickness (0.150mm) config

• Can be manufactured with an etched recessed edge where the base material is 0.300mm thick and the edge is 

tapered down to 0.150mm.

• But for those applications with denser boards and smaller components, metal blades are more reliable. 

• This is primarily because metal squeegee blades allow a more controlled and consistent print height across the 

entire board area compared to poly blades. 
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Alignment

Courtesy: Chrys Shea
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Under-Stencil Wiping

Courtesy: Chrys Shea
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PCB Pallets
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PCB Pallets / Carrier
• Transport pallets allow for simultaneous assembly on multiple PCB’s maximizing though-puts
• It is a necessity with odd geometry PCB’s or with boards that are difficult to transport in edge conveyors.
• Surface Mount Process Carriers are engineered to precisely align and hold circuit boards from start to finish
• These carriers are made of high-temperature semi-conductive composite materials, like imported synthetic stone, 

magnesium alloy, FR4, and are used from start to finish in the assembly process.

Benefits
• Reduces setup time
• Eliminates unnecessary PCB board handling by operators
• Minimizes board warping
• Eliminates expensive hand masking and labour costs
• Standardizes process repetition
• Machine parameters
• Minimizes soldering defects
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Max Board Size
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Common Printing Defects
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Common Printing Defects
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Summary

• The printing stage of the assembly process is vitally important. 

• If there are errors introduced at this stage there will be “knock on” effects throughout 
the process ultimately resulting in process failures. 

• To achieve good repeatable printing results, it is important to use a stencil that is 
designed with all the appropriate points considered. 

• Accuracy & Repeatability of volume of paste sets a base for high FPY
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