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1.0 Functional Description

In this section, provide a basic functional description of your project. Over the course of your project, you are attempting to build a device that does certain things. This section is for answering the question “What does the device do?” (functional operation), but should not focus on the question of “How does the device do it?” (hardware/software implementation details – to be covered in the Hardware Overview and Software Overview documents)

2.0 Theory of Operation

Describe one or more basic scientific, engineering, or other principles behind the operation of your device. Include relevant equations and figures, and use cited sources to support your material.

3.0 Expected Usage Case

Describe the expected usage case for your project. What environmental conditions is the project being used in? Is the project intended to be used in a portable or stationary setting? How many users are expected to use a particular instance of your project? What is the nature of your users (can you make any relevant assumptions about their age, physical characteristics, level of technical literacy?) Include this information here. A solid usage case will help guide you in determining the requirements for your project as well as your project’s overall design.

4.0 Design Constraints

This section and its associated subsections are intended to deal with constraints on your design based on information gleaned from your competitive analysis as well as your expected usage case. 

4.1 Computational Constraints

In this section, detail particular computational tasks that your project needs to perform (known specific algorithms, such as the FFT, are excellent examples of this). Identify any constraints related to the timing of the computer processor, as well as relevant constraints about the amount of memory necessary to accomplish desired tasks. Some timing or memory requirements may derive from the electronics constraints you establish in section 2.2; include such constraints here.

4.2 Electronics Constraints

In this section, detail major project components (such as sensors, I/O devices such as LCDs, major interfaces such as Ethernet and USB) that you expect your project to include. Define all interfaces needed and determine the necessary I/O for your embedded microcontroller and/or FPGA (type and number of expected I/O). Include any interface-related constraints necessary here (for example, some interfaces may require a memory buffer, impedance matching, or signals to be pulled high or low when inactive).

4.3 Thermal/Power Constraints

Describe any constraints associated with power consumption or dissipation of your project. Determine a target maximum operating temperature/heat dissipation for your project. For battery-powered projects, determine a target battery life for your project, as well as a target charging time for your project (if relevant).

4.4 Mechanical Constraints

In this section, detail mechanical constraints for your project. Specify constraints related to size, weight (especially important for portable devices or devices to be worn by the end user). Include relevant packaging constraints, such as mechanical packaging standards, durability requirements, and environmental requirements (shocks, dust, weatherproof/waterproof, etc.)

4.5 Economic Constraints

In this section, detail any constraints associated with the cost or logistics of your project. Set a cost target for the operating price of your project, as well as any constraints employed by competing projects and projects from competitor analysis.

4.6 Other Constraints

In this section, list any other constraints your project might have.

5.0 Sources Cited:

Throughout this and other papers, use of the IEEE citation style should be used. Use of embedded hyperlinks for all web-based sources is required. A reference to the IEEE citation style format is provided here.
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