--------------------------------------------------------------------
-- Name:	Chris Coulston
-- Date:	Jan 10, 2015
-- File:	lec3.vhdl
-- HW:		Lecture 3
-- Crs:	CSCE 436
-- Purp:	Illustrate difference between unsigned and signed operations
-- Documentation:	No help, I based this off the class notes and readings.
[bookmark: _GoBack]-- Academic Integrity Statement: I certify that, while others may have 
-- assisted me in brain storming, debugging and validating this program, 
-- the program itself is my own work. I understand that submitting code 
-- which is the work of other individuals is a violation of the honor   
-- code.  I also understand that if I knowingly give my original work to 
-- another individual is also a violation of the honor code. 
------------------------------------------------------------------------- 
library IEEE;		
use IEEE.std_logic_1164.all; 
use IEEE.NUMERIC_STD.ALL;

entity lec3 is
	port(	au, bu: 	in unsigned(3 downto 0); 
		cu,du,su:	out unsigned(3 downto 0); 
		as, bs:	in signed(3 downto 0);
		cs,ds,ss:	out signed(3 downto 0));
end lec3;

architecture structure of lec3 is
begin
	cu <= "1000" when (au > bu) else 
	      "0110" when (au = bu) else
	      "0001";		
	su <= au + bu;
	du <= au - bu;
	
	cs <= "1000" when (as > bs) else 
	      "0110" when (as = bs) else
	      "0001";
	ss <= as + bs;
	ds <= as - bs;	
end structure;

Unsigned
	A
	B
	Value A
	Value B
	A >? B
	A =? B
	A <? B
	A + B
	A - B

	0010
	0100
	
	
	
	
	
	
	

	1011
	0001
	
	
	
	
	
	
	

	0110
	1010
	
	
	
	
	
	
	

	0111
	1000
	
	
	
	
	
	
	




Signed
	A
	B
	Value A
	Value B
	A >? B
	A =? B
	A <? B
	A + B
	A - B

	0010
	0100
	
	
	
	
	
	
	

	1011
	0001
	
	
	
	
	
	
	

	0110
	1010
	
	
	
	
	
	
	

	0111
	1000
	
	
	
	
	
	
	






Page 18-19 from:  Nexys Video™ Board Reference Manual 
[image: ]
# This is slide switch SW0		#IO_L22P_T3_16 Sch=sw[0]
set_property -dict { PACKAGE_PIN E22  IOSTANDARD LVCMOS12 } [get_ports { a }]; 
# This is slide switch SW1		#IO_25_16 Sch=sw[1]
set_property -dict { PACKAGE_PIN F21  IOSTANDARD LVCMOS12 } [get_ports { b }]; 
# This is slide switch SW2		#IO_L24P_T3_16 Sch=sw[2]
set_property -dict { PACKAGE_PIN G21  IOSTANDARD LVCMOS12 } [get_ports { c }]; 
# This is LED Led(0) 			#IO_L15P_T2_DQS_13 Sch=led[0]
set_property -dict { PACKAGE_PIN T14   IOSTANDARD LVCMOS25 } [get_ports { f }]; 
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9. Basic1/0

“The Nexys Video board includes eight side switches, ive push buttons, and eight individual LEDS. The pushbuttons and slide switches are connected to the FPGA via series
resistors to prevent damage from inadvertent short circuits (a short circuit could oceur if an FPGA pin assigned to a pushbutton or slide switch was inadvertently defined as an
output). The five pushbuttons arranged in a plus-sign configuration are momentary” switches that normally generate a low output when they are atrest, and a high output
only when they are pressed. The red pushbutton labeled ‘CPU RESET on the other hand, generates a high output when t rest and a low output when pressed. The CPU RESET
button i intended to be used in processor designs to reset the processor, but you can also use t s a general purpose pushbutton. Slide switches generate constant high or low
inputs depending on their position.
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Figure 11. General purpose /0 connections.

“The eight individual high-efficiency LEDs are anode-connected to the FPGA via 100-ohm resistors, so they willturn on when  logic high voltage is applied to their respective /0
pin. Additional LEDS that are not user-accessible indicate power-on, FPGA programming status, and USB and Ethernet port status.




