BME698:118 Fundamentals of Embedded Systems
Project Requirements and Design Document

To goal of this assignment is to develop the design documentation for your project.  In doing so, this will facilitate your fully thinking through your design to make sure you’ve thought of everything.

The main deliverable of this assignment is a document that contains a requirements section, an architecture section, and a design section.  It is envisioned to be in the format of an actual industry deliverable.  A template has been provided on the website.  Note that this template is a simplified and combined version of multiple documents you will normally develop in the real world (Customer Requirements, Functional Requirements Document, Systems Architecture Document, High Level Design Document, and Detailed Design Document). 
A product is described in several levels from the highest level (customer needs – what the customer wants the device to do) down to the lowest (detailed design requirements – the nitty gritty of part numbers, circuit diagrams, communication protocols, bit patterns, code listings, etc.)

Requirements Specifications
This describes item by item WHAT the product is supposed to do.  It does not describe HOW the product accomplishes this.  This description and list of requirements is separate from the design specs because any product can be designed many different ways, even if the requirements stay the same.  That means well-written requirements do not imply a particular design or part, or require that a specific component be used.

Example: R010: The device shall measure the percent of oxygen in the blood.

How many requirements will you have?  Probably 5 to 10.

Architecture

The product architecture contains a block diagram similar to what many of you included in your proposals.  It often shows separate physical elements and can be very detailed.  It should also show the major functional elements of the product if one physical element does more than one thing.  

Your architecture section should also contain a discussion of the type of program control you will use (e.g., round robin with interrupts), a list of the digital and analog port pins you will use, and a list of any timers and interrupts and what they will be used for.  

Design Specifications

This describes item by item HOW each of the requirements is implemented using specific hardware and software elements.  This is where specific parts (and part numbers) are listed.  Specifications refer back to requirements – each requirement may have several specifications to implement that single requirement.  A design team should be able to completely build your device from your specifications without talking to you.  
Example (note how these implement R010 above): 

S010: The device shall use an LED emitter/detector pair to detect hemoglobin in the blood.

S011: The LED emitter/detector pair shall use a wavelength of XXX nm.  A suggested part number is <insert manufacturer and part number here>

How many specifications will you have?  Probably 1 to 5 for each requirement.

Deliverables: Do the requirements and architecture sections completely – you can define these now.  Do as much as you can on the specifications section – it will be finalized as you work on your design and resubmitted at the end of the term with final values.  This document is probably 5-10 pages long.  Submit hard copy 1 per team.

