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Topic 0. Basic Knowledge 
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Xilinx Spartan-3E Start kit Board（1） 

 



Key Features 

• Xilinx XC3S500E Spartan-3E FPGA 

• 2-line, 16-character LCD screen 

• Eight discrete LEDs 

• Four slide switches 

• Four push-button switches 

• 50 MHz clock oscillator 

• USB Cable for programming 



Four slide switches 



Four push-button switches 



Eight discrete LEDs 



50MHz clock oscillator 

板上支持3个主时钟输入源： 
1）包括一个50MHz的时钟晶振 
2) 通过SMA连接器，时钟可以
板外供应。反之，FPGA也可以
提供时钟信号或其它高速信号
给SMA连接器 
3）分列式8-DIP时钟晶振插槽 



Character LCD Interface 

4 根 LCD 数 据 线 与
StrataFlash 数 据 线
SF_D<11:8> 复 用 。
LCD/StrataFlash 存 储
器依赖于设计而交互使
用。当存储器失能时
（SF_CE0=1）,FPGA用作
全读/写通道给LCD。相
反 ， 当 LCD 读 失 能 时
（LCD_RW=0）,FPGA用作
全读/写通道给存储器。  



Character LCD Interface Signal 



LCD Controller 

• Graphics controller（Sitronix ST7066U） 

– Samsung S6A0069X  or KS0066U 

– Hitachi HD44780 

– SMOS SED1278 

 

• DD RAM (Display Data RAM) 



LCD Character Set 

 CG ROM  

(Character Generator ROM) 



Custom Checkerboard Character 

 CG RAM(Character Generator RAM) 



LCD Character Display Command Set 



LCD Interface Operation Timing 



Operation 

• Initializing the Display 

– Power-On Initialization 

– Display Configuration 

 

• Writing Data to the Display 

 

• Disabling the Unused LCD 



Verilog HDL 

• Logic Value 

• Bit-widths 

• Continuous Assignment Statement 

• Procedural Assignment Statement 

• Operators 

• If & Case Statements 

• Loop Statements 

• Module 



Logic Value 



Bit-widths 

• Data Type 

– Net data type 

– Register data type 

 

• Constants 

– Simple decimal 

– Base format 

 

• Parameter 



Continuous Assignment Statement 

 A continuous assignment statement represents logic 

that is derived from the expression on the right-side-

hand of the assignment statement driving the net that 

appears on the left-side-hand of the assignment . 

 The target of a continuous assignment is always a net 

driven by combinational logic. 

 Assign a = b & c; 



Procedural Assignment Statement 

• Blocking Procedural Assignment 

– = 

 

• Non-blocking Procedural Assignment 

– <= 

 

• Assignment Restrictions 

– A target cannot be assigned using a blocking assignment 
and a non-blocking assignment 



Operators 

• Logical Operators：&&、||、！ 

• Arithmetic Operators：+、-、*、/、%、mod 

• Relational Operators：>、<、>=、<= 

• Equality Operators：==、!=、===、!== 

• Shift Operators：>>(L)、>>>(A)、<<(L)、<<<(A) 

• Bit Operators：&、~&、^、~^、|、~| 

• Conditional Operators：?: 



Operator Precedence 



Statements (if & case) 

• If statement 

• Case statement 

– casez、casex 



Loop Statement  

• While loop 

 

• For loop 

 

• Forever loop 

 

• Repeat loop 



Module 
 module module_name(port1, port2, …) 

  input, output, inout 

  parameter 

  wire, reg 

  Initial statement 

  Always statement 

  Module instantiation 

  Gate instantiation 

  function, task 

  UDP instantiation 

  Continuous assignment  

 endmodule 



Xilinx ISE 10.1 i 



Example 

 Design a Counter: 

• The first line of LCD displays “0123456789abcdef”. 

• The second line of LCD displays “Hello World!000x”, x is the value of the 

counter. 

• Push “BTN_SOUTH” button, the value of the counter is increased by 1 

from 0 to f. 

• The four slide-buttons is associated with the 0-3 LEDs, the value of the 

counter displays on 4-7 LEDs. 

• Modulized display part 



Step 1: New Project 



Step 2:  Device Properties 



Step 3: Create Project Completion 



Step 4: New Verilog Module File & UCF File 



Step 5: Write Vrilog HDL Code & UCF Code 

• See  

– LCDTest.v 

– clock.v 

– pbdebounce.v 

– lcd.v 

 

– lcdtests3esb.ucf 

 



Step 6:  Edit Constraints 



Step 7: Generate Programming File 

• Synthesize  

 

• Implement Design 

 

• Generate Programming File 



Step 8: Program 



Behavior Simulation Example 
 `timescale 1ns/1ns 
 module Top;    
  reg A, B, Ci; 
  wire Co, Sum; 

 
  full_adder F1(A, B, Ci, Sum, Co);    
  Initial begin ：ONLY_ONCE     
   reg [3:0] i;      
   for (i = 0; i < 8; i = i + 1) 
   begin 
    {A, B, Ci} = i;    
    #5 $display (“A, B, Ci = %b%b%b”, A, B, Ci,“ : : : 

Co,       Sum=%b%b”, Co, Sum); 
   end 
  end 
 endmodule 



Result 

 A, B, Ci = 000 ::: Co, Sum = 00 

 A, B, Ci = 001 ::: Co, Sum = 01 

 A, B, Ci = 010 ::: Co, Sum = 01 

 A, B, Ci = 011 ::: Co, Sum = 10 

 A, B, Ci = 100 ::: Co, Sum = 01 

 A, B, Ci = 101 ::: Co, Sum = 10 

 A, B, Ci = 110 ::: Co, Sum = 10 

 A, B, Ci = 111 ::: Co, Sum = 11  



Report Format 

 一、实验目的和要求  

 

 二、实验内容和原理  

 

 三、实验过程和数据记录  

 

 四、实验结果分析  

 

 五、讨论与心得  




