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Why use SMDs (Surface Mount Devices)? 

During the past few decades, there has been a rapid technological advancement of 
component and PCB technology ushering in migration from through-hole to surface 
mount (SMT).  The miniaturization of components and densely packed PCBs has 
lead to more powerful designs in much smaller packages.  

Availability of SMDs has resulted in miniaturisation of PC assemblies and shrinking 
of the final product size. Surface mount components are easier to process mass 
assemblies as compared to the use of conventional types of components. The floor 
area required for such a facility is far less than what is required for the conventional 
type, thereby saving real estate costs.  The use of SMDs has made possible mass 
production of products at higher throughputs and at lower costs contributing to the 
profitability of the company.  

The assembly process using SMDs involves automatic handling during assembly 
resulting in a final product that is not only compact but more reliable.  SMT assembly 
process stages are fewer and with the use of automatic production machines, 
production is achieved continuously and in quick time, with fewer operators needed 
to produce a repeatable high quality product.  

However, it is to be noted that such a facility needs a higher capital cost towards 
machinery. Therefore, one has to make an in-depth requirement analysis at the time 
of setting up a SMT assembly facility.  The SMT equipment market provides a choice 
of machines from different manufacturers and these machines are generally built 
ruggedly to withstand continuous operation to provide 24 x 7 service lasting long 
years of utilisation. The continual movement towards miniaturization, multi-
component mounting capability and increasing speed capablites of the equipment 
poses challenges during the selection process of SMT machines for Placement, 
Stencil printing, Reflow and Testing.   

The task of evaluating the requirement, selecting the equipment which meets the 
requirement and to identify the right supplier who extend satisfactory after sales 
support is a big exercise. Understanding the specification requirement of a SMT line 
helps in deciding the type of machines to be selected and the extent of investment 
required. With a large number of equipment manufacturers available, a method for 
evaluating and selecting a system is needed.  
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We will address here the selection requirement of Stencil printer for specific 
applications.   

Stencil Printer 

A stencil Printer is a piece of equipment used to deposit Solder cream on to the pads 
of the component on bare PCBs. This is achieved by using a stencil mounted on the 
printer. Depending on the complexity of the PCB design, registration of the stencil to 
match the PCB pads is done either by mechanical means or by optical means using 
camera and fiducial points. The stencil has openings matching the pad area to obtain 
a uniform deposit of solder cream on the pad area.  

Three types of Stencil printers are available.: 

1) Manual Stencil Printer : This is a simple printing device suitable for products
where high precision alignment of stencil-PCB is not critical. It carries a
Stencil frame and all printing parameters viz, Squeegee pressure, Speed,
registration of stencil are all done mechanically. PCBs are loaded and
unloaded manually.  This is suitable for general electronics and low volume
production.

2) Semi-Automatic Printers : This is a stand-alone equipment, the loading and
unloading of PCBs are done manually,  whereas the print parameters are set
for each production lot and used repeatably, thereby ensuring consistency in
print quality. Camera may be used as an option for Alignment of PCB before
solder printing.  Suitable for professional electronics products with medium
level volumes.

3) Fully Automatic Stencil Printer : Used for precision and in-line high volume
production. Eliminating manually handling during the printing process, the
entire process is automatically achieved as follows:

a) Conveyor system for board handling of Printing and transport to next stage
b) Automatic motorised vision alignment
c) Motorised XYZ movement of Print head and Stencil movement.
d) Motorised control of print parameters like – Pressure, Speed, Stroke

length, Snap-off distance etc.
e) Automatic Paste dispensing, Stencil cleaning and Solder paste deposit

inspection features are available as optional items.
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