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1 Introduction  
In this lab project, we were assign to design and implement digital combination lock 

using the DE1-SoC board. Module locks are fundamental components in digital 

systems used for security and access control. They require users to input a specific 

sequence or password to gain access to a system or module. In this experiment, we 

implemented a module lock using Verilog HDL, targeting an FPGA or ASIC platform. 

The module lock design comprised state machines and combinational logic to validate 

the password input and control the lock's behavior accordingly. Our password was 11-

17-46.  

2 Requirements  
This lab required some of the following to make this digital combinational lock The 

lock should have the following states: STATE_s0, STATE_s1, STATE_s2, STATE_s3, 

STATE_unlock, and STATE_invalid. The lab had the following input ports: Clk: 

Clock input. Reset: Reset signal to initialize or reset the lock. pass1: 4-bit input for the 

first part of the password.pass2: 4-bit input for the second part of the password. The 

lab had the following output ports: out: Output signal indicating whether the lock is 

unlocked (1) or locked (0). hex0, hex1, hex2, hex3, hex4, hex5: Seven-segment 

display outputs to visualize the lock status.  

  

3 Theoretical Design  

Design Narrative  
  

Our Verilog HDL module lock employs state machine logic and password verification for 

secure access control. It transitions between six states, unlocking upon correct password 

input. Synchronous logic ensures accurate transitions, while seven-segment displays offer 

visual feedback. Validation through simulation ensures reliable operation under diverse 

conditions, making our design a dependable solution for digital access control.  
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Top-level design  
Top level design   
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Hardware setup  

  
   

Functional description of components  
LED5 on the DE1 Soc Board serves as output to show lock is unlocked by lighting 

up(extra credit). Hex5 to Hex0 display entered password , unlock results of ||||| and 

failed results of ------. Switches from SW7 to SW0 are used to enter a pair of 

password number, key0 serves as a clock and key3 serves as the reset button   

4 Synthesized Design  
  

Verilog code for Combinational lock 
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5 Simulation Results  
 Displaying wrong password entered 123456 (--------) which is 0111111 



 EEL-3705L Digital Logic Laboratory Report  Lab Project   
  

 Ruth Massock  Page 9 of  13  

  

 
  

Display ||||| when correct password is entered 111746 which is 1111001  

  

6 Experimental Results  
  

  

  

  

  

  

  

  

  

  

  

  



EEL-3705L Digital Logic Laboratory Report  Lab Project   
  

Ruth Massock  Page 10 of  13  

  

Entering a wrong password  

  
  

  

  

Displays Failed (----) and LED 5 stays off to show failed state (for extra credit)  
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Entering the correct password (111746)  

  

  
  

  

  

  

Displays Unlock with (|||||) also for extra credit added an LED5 to show it is unlocj  
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7 Summary  
  

Our lab Project was to design a combinational digital lock that takes a password of 

8bit of 3 pairs of numbers that displays on the DE1 SoC Board and tells user if the of 

its wrong by ------ and ||||||| and LED ON if the correct password(11-17-46) is entered 

in this results are display on the board by the help of seven segment code. This 

experiment involved the design and implementation of a module lock using Verilog 

hardware description language. The module lock is a digital circuit designed to 

control access to a module or system by requiring the input of a specific password. 

The password is entered via two 4-bit inputs, and the lock transitions through 

different states based on the correctness of the password input. The design utilized D 

flip-flops for state storage and combinational logic for password verification and 

output generation.  

8 Lessons Learned  
  

I had problems with this project a lot like I had a hard time storing 3 pairs of numbers I 

could do one and it will display if wrong or not then decided to use register to store 

values later couldn’t put it together, I knew it could work but decided finally to take the 
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state transition approach. I also learned the significance of proper state machine design 

and combinational logic in implementing access control mechanisms. Understanding 

how to define states, transitions, and outputs in Verilog code allows for the creation of 

complex digital systems with specific functionalities.  
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