Introduction

Many ECpE senior design projects require the fabrication of a circuit board.  Circuit board fabrication is not a simple process and as such it can take large amounts of time to research and develop criteria for evaluating which option is best for a given project.  The focus of senior design projects, that require a circuit board, is in the application and not the means to obtaining or producing a circuit board due to time and financial constraints.  To aid these projects, the focus of this project is to provide documentation on the available choices to obtain a circuit board by means of “do-it-yourself” methods or out-sourcing to a commercial company.  This documentation is also in the form of an interactive web site, http://seniord.ee.iastate.edu/dec0309, which allows for easy access to the flow chart and step-by-step instructions.

The decision matrix flowchart determines a difficulty rating by taking into account the various factors such as number of layers, type of metal needed, use of a solder mask, use of a silk screen, and how the schematic drawing is made.  This difficulty rating then achieves the ultimate goal to provide a suggestion of which option is best suited for the given circuit board based on user specifications.  

As a result, should the best fabrication method be “do-it-yourself” methods, fabrication tutorials have been created to inform the user of the available fabrication methods, and guide the user step-by-step through the process.  Each step has been accounted for with written and some pictorial instructions.  These “do-it-yourself” methods may be achieved through the constructed PCB fabrication laboratory at the MRC (see process description for contact information).  The tutorials have been completed and tested for correctness through modifications from actual results achieved at the newly provided PCB fabrication lab at the MRC room 142-1.  
With the completion of your project, several objectives will have been fulfilled.  The decision matrix and flowchart will have directed you to the best method for obtaining a printed circuit board.  You will have been provided with instructions, either “do-it-yourself” or outsourcing, to complete the circuit board within your specific requirements.  For access to the PCB laboratory please contact either Dr. Tuttle.  If you have any questions please contact Dr. Tuttle or Dr. Lamont.  Thank you.

Dr. Gary Tuttle
Dr. John Lamont

Associate Professor 
Senior Design Coordinator



(515) 294-1814
(515) 294-3600

2126 Coover 
324 Town 



gtuttle@iastate.edu
jwlamont@iastate.edu

Process Descriptions
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Sharpie Process

Difficulty:
Easy

Materials:  
Obtain a Sharpie permanent marker from any office supply store

Description: 
This process uses a permanent marker, preferably black in color, to physically draw out the traces on the circuit board where the user intends to keep the conducting material.  The remaining ink can them easily be removed with fine sand paper.
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Rub-Ons Process

Difficulty:
Easy

Materials:  
Obtain transfer paper decal from most 
circuit supply stores
Description: 
This process uses a transfer rub-on decal, such as a circuit schematic drawn on transfer paper and pressed directly onto the circuit board with a utensil such as a pencil. 

Toner Transfer Process
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Difficulty:
Easy

Materials:  
Obtain a transparency from any office supply store

Description: 
This process uses either circuit layout software such as EAGLE, or a marker to transfer the circuit schematic onto a transparency.  This transparency can then be used as a mask for the photolithography step. 
Thermal Transfer Process
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Difficulty:
Medium
Materials:  
Obtain a piece of thermal transfer paper from any office supply store and a general iron
Description: 
This process uses a circuit schematic printed onto thermal transfer paper.  The schematic is then placed face down onto the circuit board and the iron thermally presses the circuit image onto the board, which is then ready for the photolithography process.

Wet Etch Process
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Difficulty:
Hard

Access Info:
Contact
Dr. Gary Tuttle

Office
(515) 294-1814



247 ASC I (MRC)


E-mail
gtuttle@iastate.edu

Description:
This process is used in conjunction with the photolithography process.  A self-generated mask is used with UV light to chemically react with the photoresist on the circuit board.  The exposed circuit board is then placed in the developer.  Another chemical reaction takes place to strengthen the desired traces and weaken the exposed areas of the circuit board.  Last the circuit board is placed in the wet etchant chemical, a solution of Ferric Chloride, where the unwanted material is stripped from the board leaving the desired traces. 

Milling Machine Process
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Difficulty:
Medium

Access Info: Contact 
Dr. Gary Tuttle

Office 
(515) 294-1814


2126 Coover Hall


E-mail
gtuttle@iastate.edu
Description: 
This process uses the milling machine in Coover Hall to etch away any unwanted material.  This machine uses a rotary drill to route away any area of metal that does not include the desired traces.  This machine does not provide a high quality of precision when working with smaller trace widths, however, it is very efficient with a project that requires numerous drill holes.
