线性反馈移位寄存器(LFSR)设计文档

名称：基于FPGA的LFSR伪随机数生成器

软件：Xilinx ISE

语言：VHDL

代码功能：

本项目实现了两种不同位宽的线性反馈移位寄存器(LFSR)：

- 8位LFSR：采用多项式x^8 + x^6 + x^5 + x^4 + 1

- 5位LFSR：采用多项式x^5 + x^3 + 1

主要功能包括伪随机数生成、序列加密、测试模式验证等。

代码实现思路：

LFSR通过特定的反馈多项式实现循环移位，产生伪随机序列。核心原理是：

1. 初始化寄存器为特定值

2. 每个时钟周期进行移位操作

3. 通过异或门实现反馈逻辑

4. 输出寄存器最高位作为随机数

系统工作流程：

时钟信号 → 移位寄存器 → 反馈计算 → 输出随机数 → 循环重复

代码结构：

项目包含两个主要模块：

- Hardware_model_a：8位LFSR实现

- Hardware_model_b：5位LFSR实现

每个模块包含实体声明、架构实现和测试向量。

程序文件

[image: image1.png]LrrEA S - TN SRV

|©O@ ¥ ¥ ¥ » |18

BBomwamsune

12
13
1a
15
16
17
1
19
20
21
22
23
22
25
26
27
28
29
30
51
52
33
3¢
35
36
37
38
39
20

LIBRERY ieee;
USE ieee.std logic_1164.all;

ENTITY Hardware model a IS

BORT (

clock

Q
)

END Hardware model

IN STD_LoGI
0UT STD_LoGIC

ARCHITECTURE behave OF Hardware model a IS

SIGNAL
SIGNAL
SIGNAL
SIGNAL
SIGNAL
SIGNAL
SIGNAL
SIGNAL

sECIN

x1,

X

x2_q
x3_q
x4 g
x5_q

x6_q :

*7_q

STD_L0GIC
sTD_LoeIC:
STD_LOGIC

STD_LOGIC
STD_LOGIC
STD_LOGIC
STD_LOGIC
STD_L0GIC

BROCESS (clock)

sECIN

IF (Clock’'EVENT AND clock
%0_q

=0

END PROCESS;

I

*7_a;

BROCESS (clock)

sECIN

IF (clock’EVENT AND clock =

xg
END IF:
END PROCESS:

x0_a;

BROCESS (clock)

sECIN

1) THEN

1) THEN




Testbench文件
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28 LIBRARY iee
29 USE ieee.std logic 1164.ALL:
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31 - Uncomment the following library declaration if using
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33 --USE ieee.numeric_std.ALL;

3¢

35 ENTITY test_a IS
36 END test_a;

37
38 ARCHITECTURE behavior OF test_a IS

39

20 - Component Declaration for the Unit Under Test (UUT)
a1

a2 COMPONENT Hardware model_a

a3 BORT (

ae clock : IN st logic:

a5 Q: OUT st logic

a6 )

a7 END COMPONENT;

2

a9

s0 —-Inputs

51 signal clock : std_logic i= '0';

s2

53 —-outputs

se signal @ : std_logics

55

56 -- Clock period definitions

57 constant clock period : time

58

59 sEGIN

&

a1 -- Instantiate the Unit Under Test (UUT)

e =1 P




综合结果
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Speed Grade: -

Minimum period: 1.438ns (Maximum Frequency: 695.628MHz)
No path found

Minimum input arrival time before cloch
Maximum output required time after clock: 3.701ns
Maximm combinational path delay: No path found

Process "Synthesize - XSI" completed successfully




资源占用
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仿真图
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B部分

程序文件
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LIBRARY ieee
USE iees.std logic_1164.all;

ENTITY Hardware model b IS

BORT (
clock : IN STD_LOGIC.
o : OUT STD_LOGIC:
2 OUT STD_LOGIC.
o3 : OUT STD_LOGIC;
Qs OUT STD_LOGIC.
o5 : OUT STD_LOGIC

)
END Hardware model b;

ARCHITECTURE behave OF Hardware_model b IS

SIGNAL x1_g
SIGNAL x2_q
SIGNAL x3_q
SIGNAL x4 q
SIGNAL x5_g
SIGNAL x6_g
SIGNAL x7_q

sECIN

BROCESS (clock)

sECIN
IF (clock'EVENT AND clock = '1') THEN
x1_g <= x2_ar
END IF:

END PROCESS:

BROCESS (clock)
sECIN
IF (clock'EVENT AND clock = '1') THEN
%2_q <= x1_g XOR x2_q XOR x3_a;
END IF:
END PROCESS:
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Testbench文件
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综合结果
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资源占用
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仿真图
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