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How to Avoid Problems with PCB Silkscreens

• Misrepresented components- If a silkscreen misrepresents its intended components, it can lead to confusion for the 
technicians doing debug or modifications.

• Un-readable silkscreen text- If the silkscreen text is unreadable it takes the board technicians more time to interpret the 
reference designators. 

• Reference designators placed on wrong components- Sometimes the reference designators end up on the wrong 
components. This can happen if a component is moved but not the reference designator, or it can be an error on the part of 
the designer. 

• Reference designators placed so that they are covered by assembled components- Most of the times silkscreen reference 
designators end up under assembled parts. 

• Silkscreen ink covering metal or going into holes- Silkscreen ink that ends up covering bare metal, such as surface mount 
pins or plated thru-holes, can actually cause a board to be scrapped.
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How to minimize Silkscreen errors?

• The first step in avoiding these kinds of errors is to become familiar with your circuit 
board fabricator’s silkscreen design guidelines.

• Establishing good communication with your fabricator and understanding what they 
need before you submit a design to them is an essential key to reducing 
manufacturing errors.

• Finally, use the Silkscreen DRC’s in your CAD system. Make sure to check for 
silkscreen over bare metal, silkscreen going into holes, and silkscreen clearances to 
other objects and other silkscreen elements.
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See original content here

https://resources.altium.com/pcb-design-blog/how-to-prevent-silkscreen-placement-errors-in-pcb-manufacturing
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How important are Fiducial Marker 
Placements on PCBs
Fiducial markers help machines recognize the orientation of the PCB and its 
surface mount components with packages that have tiny pitches like Quad Flat 
Package (QFP), Ball Grid Arrays (BGAs) or Quad Flat No-Lead (QFN). 

There are two types of fiducial markers commonly found in PCB designs- global 
fiducial markers and local fiducial markers. 
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See original content here

https://resources.altium.com/pcb-design-blog/are-fiducial-marker-placements-on-pcbs-still-necessary-with-modern-manufacturing-capabilities


How important are Fiducial Marker 
Placements on PCBs

Best Practices for Using Fiducial Markers in PCB Design

•The fiducial marker is made by placing a non-drilled copper layer in a circular shape. 
The fiducial marker must be free from solder mask. 

•The optimum size of a fiducial marker should be between 1mm and 3mm.

•For global fiducials, 3 markers are placed on the edge of the boards for the best 
accuracy. Atleast 1 global fiducial marker is required.

•The fiducial marker must maintain a distance of 0.3 inches to the edge of the board, 
excluding the clearance area of the fiducial marker.

•For local fiducial, place at least two fiducial markers diagonally on the outside edge of 
the surface mounted component. 
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See original content here

https://resources.altium.com/pcb-design-blog/are-fiducial-marker-placements-on-pcbs-still-necessary-with-modern-manufacturing-capabilities


PCB Design for Manufacturing and avoid 
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Critical Design Mistakes in PCB 
Manufacturing

•Using the Wrong Footprint – Its important to verify the package type of 
components by thoroughly Understand the addressing bus of the microprocessor 
and how each memory chip should be connected. 

•Bad Ground Plane Design - Future designs should adhere to proper ground plane 
designs. Its important to separate analog and digital grounds by a single point 
when it is appropriate and consider the current flow path.

•Incorrect Mounting Holes - It is vital to start the PCB layout with the mounting 
holes placed on the right coordinate before populating other components.

•Excessive Current Density On Thin Copper - The right power budget analysis 
should gives a clear indication of the required track width.
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See original content here

https://resources.altium.com/pcb-design-blog/pcb-design-for-manufacturing-guidelines-how-to-avoid-critical-design-mistakes


PCB CAD Design for 
Manufacturing Guidelines
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How Trace Routing Can Affect Solder 
Joints

•Acute angle traces – The wedge that is created by the acute trace angle can trap acidic 
chemicals during the fabrication process. These trapped chemicals don’t always get 
cleaned up as they should during the cleaning phase of fabrication and will further eat 
away at the trace. This can eventually result in the trace breaking or cause intermittent 
connections.

•Tombstoning parts due to trace widths - Tombstoning happens when a small two pin part, 
such as a surface mount resistor, stands up on end on one of its pads during soldering. This 
results from a heating imbalance between the two pads during solder reflow. Whichever 
side melts first pulls the part towards that side, and causes the tombstoning effect.

How trace routing can cause problems like cold solder joints  and what to avoid in the future.
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See original content here

https://resources.altium.com/pcb-design-blog/pcb-cad-design-for-manufacturing-guidelines-how-trace-routing-can-affect-solder-joints


How Trace Routing Can Affect Solder 
Joints

Cold solder joints - A cold solder joint is one where the solder has not reflowed correctly to 
make a good connection, or that the solder has pulled away from the connection. When 
routing a thick trace out of a pad, the thick trace size may end up pulling the solder off of 
the pad where it is needed to make the connection to the part.

How trace routing can cause problems like cold solder joints  and what to avoid in the future.
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See original content here

https://resources.altium.com/pcb-design-blog/pcb-cad-design-for-manufacturing-guidelines-how-trace-routing-can-affect-solder-joints


Tips to prevent open Circuits During 
PCB Manufacturing
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Tips to Prevent Open Circuits During 
PCB Manufacturing

•Solder Paste – If solder paste is applied inconsistently, then there won’t be 
enough to form a solid joint. It will be left with an open circuit, or a joint that’s 
weak and prone to breakage. Another issue with solder paste is inconsistent reflow 
temperatures across the surface.

•Contamination - Any contamination or corrosion of the pad surface or the 
component lead can keep the solder joint from bonding correctly.

•Gaps and Cracks - Gaps caused by surface irregularities can cause areas of the PCB 
to lose planarity, making the distance between different leads on the same 
component vary widely, and keeping leads from even making contact with solder 
paste during reflow. 

A number of issues can cause open circuits on your board, varying from materials to processing 
to handling. Here are the most common causes.
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See original content here

https://resources.altium.com/pcb-design-blog/pcb-design-and-fabrication-tips-to-prevent-open-circuits-during-pcb-manufacturing


Component Placement and 
Manufacturing Budget
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Component Placement and 
Manufacturing Budget
• What causes manufacturing costs to skyrocket? - The idea of a simplistic design should 
always be there, since manufacturers look to charge for any extra work they must do.

• Avoid space-related manufacturing budget pitfalls – Following are the three  important 
tactics.

1.Organization of Your Board - Grouping similarly mounted components together 
on either side of the board will limit the number of steps taken to solder.
2.Orientation of Individual Components - Keeping components oriented with each 
other and in a nice neat row will decrease the amount of time spent on soldering 
as well as minimize errors and extra steps needed in manufacturing.
3.Keeping Components on the Topside of the Board - Keeping components on the 
top side of the board, when working with a simplistic two layer board.
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See original content here

https://resources.altium.com/bill-of-materials-blog/how-component-placement-can-make-or-break-your-manufacturing-budget


Component Placement and 
Manufacturing Budget

•Perfect practice makes perfect (and a lowered manufacturing cost) - Keeping 
board organization, component orientation and topside component placement in 
mind during the beginning stages of design will keep it on a path to acceptable 
compromise, while keeping manufacturing costs to a minimum.
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See original content here

https://resources.altium.com/bill-of-materials-blog/how-component-placement-can-make-or-break-your-manufacturing-budget
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Altium Designer 18
New to Altium Designer?

Don’t be!

Try the latest release and get time saving workflows and enhanced team 
collaboration options today at: 

www.Altium.com/free-trials

http://www.altium.com/free-trials


Thanks for your attention!


