Homeworks 3 and 4: An FPGA Exercise

Assigned, Sep 15, 2008, due Sep 29, 2008
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Problem:  
1. Design and implement "Memory Interface Hardware" for the DE2 FPGA system.  

The hardware is to be written into FPGA which communicates with an external SRAM available on the DE2 board. This implementation can be visualized as shown in the above figure.  
Following is a list of input and output signals that define the hardware to be implemented:
	Inputs
	Outputs

	Reset
	Resets the hardware 
	Address
	This is a physical connection of FPGA to the address bus of SRAM

	Clock
	Input from the SRAM is read on the clock event
	CE, OE, WE,LB,UB
	These are control signals for the SRAM(see datasheet 61LV25616.pdf for details)

	Switches
	These provide address location from where we expect to read the data from SRAM
	Display
	The data read from a specific memory location is displayed on 4 7-segment displays

	Databus : Remember databus is a bidirectional bus which connects FPGA and SRAM. You have to be careful while implementing it in your hardware design.


2. Implement this design on Altera DE2 board with following specifications

a. Use Switches SW4-SW0 to input 5 bit address for SRAM

b. Use KEY3 as a Reset key(reset is active low).
c. Use KEY0 as a Clock input which you will have to operate manually. 

d. Use & seg displays HEX3- HEX0 to display the result 

Altera DE2 Board:

Before proceeding with writing code for the hardware, it is important that you understand DE2 board and see what all resources are available on the board.  Also the document describes interconnection of the board with PC and its driver installation. 

For this you can go through Chapters 1 and 2 of the document DE2_UserManual.pdf which is available on course website.
VHDL code

1. The switches, displays and SRAM are hardware units on the DE2 board and are physically wired to FPGA. 

2. You have to write a VHDL code in such a way that it allows FPGA to accept data from input devices and pass it on to the output devices i.e you have to write a hardware interconnect. The input and output signals have already been described in the problem definition.  
3. If you need any help on VHDL language e.g. statements, syntax etc. you can refer to Leonardo Spectrum for altera HDL synthesis design manual available at http://www.eng.auburn.edu/~vagrawal/COURSE/E6200_Spr08/course.html
4. You can also refer to the VHDL code already written for this hardware design. The files are sramtest.vhd, hexto7seg1.vhd, hexto7seg2.vhd, hexto7seg3.vhd, hexto7seg4.vhd. These files are available on course website. 
Even if you are referring to the code provided, it is recommended that you go through the code and understand what part of the code does which function. This will help you understand complete design flow.

Implementation:

The VHDL code is written to FPGA through Quartus II, a software by Altera. Also to verify the design through simulation we need to use Modelsim software. These are available in the Broun Hall Lab 310 and Lab 320. 

The process to create new project, compile, simulate & verify the design and write it into FPGA is explained in the documents SRAM tutorial.doc and Writing to SRAM.doc available on course website.

Report and Demonstration:
1. Submit a report that has

a. VHDL code for the top level design entity with comments explaining key parts of the design

b. Also answer following questions in brief

i) We are using only 5 lines out of 18 address lines of SRAM. How did you treat the rest 13 address lines in your design? 

ii) Is this design a combinational logic or sequential logic? Why?
iii) What is the use of control signals UB and LB ?  

2. You have to demonstrate your work on/before the mentioned deadline. You can set an appointment with TA and demonstrate your work.

Note: You can work in groups of 2. 

