Embedded Systems—Fall 2012—Project 1—updated Sept. 12, 2012
This is a team  project.  It is due two weeks from today (due Sept. 24).  The completed project will include:

--brief abstract describing the project; include inputs and outputs and clock speed; also include your testing strategy

--what each member of the team contributed to the project (each of you needs to build at least one module)

--block diagram of the system
--testing strategy

--well-commented verilog modules and test benches

--summary of synthesis results and testing results

For this project, the SMALLER  and LESS POWER-HUNGRY the design the better.

Your goal is to make a monitor for an industrial control system.  The monitor will keep track of temperature T for a solution to be used in manufacturing, measured in degrees C.  Temperatures may range from -50 degrees C to 50 degrees C, and inputs will be measured to 1/10 of a degree.  There will be two modes, either temperature is >= 0 or temperature is <= 0.  The user must choose which mode the monitor is working in when the monitor is activated.  After that the monitor will work in that mode unless the user resets it to the alternate mode or turns it off.
There will be four states reported:

normal:  | T | < 40 degrees
borderline:  40 <= | T | < 47
attention needed: 47 <= | T | < 50

emergency:  50 <= | T | OR sign of T changes OR the newest recorded value is at least 5 degrees different from the previously recorded value 
a new temperature value will be read from input every second

the output should be the mode, the temperature, the state, and the change (sign and magnitude) from the previous reading

for states "attention needed" and "emergency", a distinct alarm for each state should also be output

for this project, you should simulate the I/O.  you can look at the DE-1 board specs and plan on using some of the I/O devices provided there if you want.  
note on project: the original spec asks you to output BOTH temperature and change. There are not enough 7-segment digits for this. but either piece of information may be important. Since you can only output one of these, you also need to output a signal indicating whether the value represents temperature or change from the last reading.
Note 2 on project:  there is also a lack of pins for input.  You have 10 switches and 3 pushbuttons.  The three digits will require 12 switches, since they will be in decimal.  So you need to use multiplexing and input the digits in two segments.  (you may also want to make it easy to make the time between readings longer so that you can test the board implementation when you get your board).
