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David J. Kanies

Senior Electrical Engineer II

Raytheon Systems Company

Tucson, Arizona

Dear David Kanies, 

First of all we, Altitude Innovations, would like to thank you for the opportunity to be able to work on the Hand Held Boundary Scan Tester project.  It means a lot that you, as an alumnus of Northern Arizona University, have given us the chance to work for you on this project when we know there are other schools that are much closer to your facility in Tucson that you could have chosen.

Enclosed with this letter are the Problem Statement Overview, the Requirement and Specifications Document and our Design Plan for the project, which includes our initial ideas of design and a tentative schedule of things to come.  We welcome any feedback on any of the specific documents; however feedback on the Requirement and Specifications would be of great help to ensure that we can deliver a product that meets your needs.

We currently are still in the research phase of the project.  Unfortunately, we as a team have never encountered Boundary Scan Tests before therefore we have had to spend a majority of our time doing research and gaining knowledge in the field.

For the rest of the semester, we plan on gaining a firm grasp on what components we will be using and how they will interact with the other subsystems.  

Sincerely,
Julius Tso




Gabriel Brewer

President




Faculty/Sponsor Liaison 
Sudan Basnet



Jason Kidd

Secretary




Treasurer 
Clinton Pitterle
Documents Coordinator/Webmaster
Project/Problem Definition
The target of our project is to develop and design a hand held boundary scan tester (HHBST).  A portable device powered by a battery that performs a boundary scan test to determine if there are any faults or broken connections between the point at which a chip is inserted into a printed circuit board, and the outlying devices it communicates with.  The HHBST only determines if there is an interconnect problem not where the problem is located.  

As technology progress the circuitry on a printed circuit boards become more complex and dense, the ability to use physical probes to test are no longer feasible.  Boundary scan testers enable the possibility of testing printed circuit boards for faults or problems.   
A boundary test station allows different teams working on development phase to rule out interconnect problems.  Various teams working on different pieces of a project need the capability of having a test station, but cost becomes an issue, hardware and software for a full test station costs thousands of dollars.  A hand held boundary scan tester that just tests for interconnect problems would meet the needs of development teams that only need to rule out interconnect problems in a pass fail manner.
Industry standard for a boundary scan test is IEEE 1149.1 developed by the Joint Test Action Group (JTAG).  The work began in 1985 with the foresight that as circuitry becomes smaller and denser there will be a need to perform tests for faults or interconnect problems.  IEEE standards create common frame work and fundamental building block for the industry. 
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The user uses test equipment to test a board for interconnection faults.  Looking at the magnified views of the ball grid array connection, we see the density of interconnects is very complex.   
Requirements Document

1) Mechanical
The mechanical requirements are determined by the constraints of the physical environment, in this case portability is the major factor.  The mechanical requirements are as follows:


1.1) Mechanical requirements
· Max Size:  ~ 3" x 6" x 2"

· Max Weight: ~ 1 pound

· Prototype will include, memory, a processor or microcontroller, & I/O ports attached to custom fabricated board

· Packaging will be durable plastic casing that contains the components with external on/off switch, LED indicator, and port openings


1.2) Mechanical constraints
· Prototype must be hand held (portable)

2) Electrical



The electrical requirements for our project must meet FCC, IEEE, and our client’s specifications.  The electrical system will connect the HHBST to the DUT through a 10 pin JTAG interface.  The device will also have a RS-232 serial port for transmitting the test data file to the HHBST. 


2.1) Electrical Requirements
· Powered by 9V Battery, or something equivalent
· Must determine with 100% accuracy a pass/fail result
· Will have I/O interface using standardized IEEE 1149.1


2.2) Electrical Constraints
· Battery powered

3) Environment



The system must be safe for hand-held use and within the vicinity of other electronic devices as per FCC regulations.  


3.1) Environment Requirements
· Operation at standard room temperature 

· Must comply with FCC and IEEE standards

· Prototype should operate in standard office environment

· Prototype should withstand drops of ~ 6 inches and normal portable device transport


3.2) Environment constraints
· Must comply with FCC and IEEE standards

4) Documentation

Documentation will include all documents required for operating, testing, and maintenance.  These will be updated as the solution develops.  The documentation will consist of the following manuals.  


4.1) Documentation Requirements 

· Operation's Manual:  Instruction for implementation of Boundary Testing

· User's Manual:  Included in Operation's Manuel

· Coding TBD depending on chipset chosen

· Testing documentation

5) Testing

The system will be tested in accordance with the client’s expectations and other industry standards.  The tests will determine the continuity of the circuit boards under tested.  


5.1) Testing Requirements
· Test Board to be supplied by Raytheon

· Proper documentation of procedures

· Proper equipment used for testing 

5.2) Testing constraints
· Supplied test board


6) General


6.1)  General Requirements
· Reliability  

· Vendor preferences:  TBD

· Client preferences:  TBD

Design Plan

1) Design Philosophy
Our design goals consist of satisfying the clients need for a portable boundary scan tester, while keeping the simplest design possible.  For the safety of the design, we will take all possible precautions for user safety as well as safety of the device.  The design will be with in FCC regulations for accepting or emitting electromagnetic interference.  Because of the portable nature of the device, the reliability of performance will need to withstand normal wear and tear due to transportation.  There will need to be some explanation for operation, but once the initial training is done, the operation will be straight forward.  The design's purpose is not intentionally for manufacturing, but could be in the future.  There should be almost no maintenance, except of course to replace the battery.  There should not be very many cost constraints, considering the client is providing the test board and file, and the rest of the components should be fairly inexpensive.  The schedule will be followed as specified below as closely as possible. 

2) Design Approach
The approach to the design will include researching different "boundary scan testers" and applying those concepts.  The chipset will also need to be determined by research and specification needs.  The chipset will determine the programming language.  An online vendor will provide us with what ever fabrication is needed.  The only two sub-systems that are envisioned are electrical and software, with the appropriate team members assign respectively.  The electrical sub-system will be in charge of the connection of all the components and the proper communication.  The software sub-system will deal with the actual testing code and outputting the results to a test file and/or screen.  Through research and communication with the client the problem will be addressed and solved.  Some challenges that could be foreshadowed are both communication problems between components and implementation of software.  Design decisions will be addressed by the team, with the appropriate sub-system teams input weighted.  

3)
Project Schedule:  

3.1) 
Client Proposal (Mid. Dec.)
High level design of the prototype will be delivered before the semester break in December. This is the first step in the development phase submitted for review. 
3.2) Client Status Report (early March)
Revision of the 1st client status report and a detailed design of the solution.   
3.3) Final Report (early May) & Presentation (April 29th)
The final results and demo of the solution to the purposed problem.
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