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While stencil printing has long been the cornerstone of
applying solder paste, it faces limitations with extremely
small or large components. This challenge underscores the
need for adaptable and innovative solder paste application
methods. In this article, we delve into the realm of advanced
dispensing technologies, exploring solutions that can help
overcome common production challenges.

Solder Paste Application Challenges
Stencil printing, despite its efficiency, struggles with the
dual extremes of component sizes—area array and bottom
termination components continue to shrink, while
connectors and other components may increase in size. This
variance stretches the capabilities of stencil printing.
Dispensing offers the advantage of infinite flexibility,
capable of producing both minuscule and substantial
deposits while seamlessly integrating into the existing SMT
process.
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FIGURE 1. 25-guage needle dispensing Type 6 solder
paste.
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For example, a 25-gauge dispensing needle has an inner
diameter of 10mils, or 0.25mm and a length of 0.25” or
6.35mm. If we were to treat that tip as a stencil aperture and
calculate its area ratio, it would be 0.10, which is considered
impossible on a stencil by a factor of five! Without the
pressure of the dispenser and finer solder particles in the
paste, nothing would get deposited onto the PCB. Figure 1
shows a typical 25-gauge needle producing a 15mil, or
0.375mm deposit with Type 6 solder paste.

Overview of Dispensing Techniques
Dispensing technology encompasses several methods, each
with its unique advantages and limitations. Table 1
summarizes the advantages and disadvantages of three
main classes of dispensing equipment used for solder paste
deposition.

Dispenser Advantages Disadvantages
Type
Low Cost May damage
te
. More repeatable pas
Timed PU_ISEd than manual Limitations to dot
Pneumatic . .
application size
Low maintenance
Smaller dot size High cost
. Excellent Increased
Fositive tability ot
Displacement repeatabili maintenance
Flexible Increased cycle
time
Non-contact High cost
Smallest dot size New technology
Jetting Fastest cycle ime | Costly matenals
Excellent
repeatability
Flexible

TABLE 1. Dispensing equipment types.

Despite the apparent benefits,
drawback is its cycle time, significantly slower compared

dispensing's primary




to the thousands of deposits a squeegee can achieve in one
stroke during stencil printing. However, when substrate or
component configuration and solder paste volume
requirements do not allow for stencil printing, dispensing
solder paste may be the best option, either by itself or in
addition to printing. Some stencil printer models even have
internal paste (and adhesive) dispensers as an option, as
seen in Figure 2.
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FIGURE 2. Solder paste dispenser mounted inside stencil
printer.

Optimizing Dispensing for Efficiency
and Quality

Achieving success with dispensing technologies requires
careful consideration of equipment selection and process
adjustments. The solder paste being dispensed consists of
two primary ingredients: solder alloy powder and flux
medium. Because solder and flux densities are so different,
keeping the suspension homogenous during dispensing is
challenging.

Additionally, solder powder is particulate material, which
increases the probability that dispensers will occasionally
clog. To avoid separation or clogging with timed pulse
pneumatic and positive displacement dispensers, several
key guidelines should be carefully followed:

e Use the shortest tip length possible.

o Keep air pressure as low as possible; <40psi
(2.75bar) for timed pulse dispensing and for <10psi
(0.7 bar) positive displacement, and do not cycle
the air pressure on/off.

e Control the Z-axis height relative to the substrate,
this is critical for dot-to-dot size repeatability and
reproducibility.

e Store solder paste under refrigeration, tip down,
before use. If warmed to ambient temperature, do
not re-refrigerate.

e Once paste has begun clogging the dispense tip, it
should be scrapped.

Modifications in powder mesh size and metal content may
also be necessary as the dispensing tip's inner diameter
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decreases, necessitating collaboration with material

suppliers to ensure compatibility and performance.
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FIGURE 3. Jet dispenser on SPI system touches up
insufficient paste deposits and then re-inspects to assure

proper volume.

Strategic Considerations for

Dispensing Success

When it comes to solder paste deposition, stencil printing is
almost always the first choice because it is the industry
standard. Material availability and a vast resource and
knowledge base within the technical community also make
printing the preferred option. But when printing alone
cannot supply small enough or large enough amounts of
solder paste, dispensing is often the answer.

Critical to the success of dispensing methods is the
collaboration between assemblers, material suppliers, and
equipment manufacturers. Understanding the inherent
properties of solder paste and the technical nuances of
dispensing equipment can significantly impact the
efficiency and quality of PCB assembly processes.

The information found in this document shall not be reproduced without the approval of AIM Solder 2

WWW.AIMSOLDER.COM INFO@AIMSOLDER.COM



