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VHDL is not a programming language
It is a hardware description language
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• Create a hardware description for an electronic 
version of a binary 4 input combination lock

1/0 inputs
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VHDL Synthesis - Simple Constructs

• Create a hardware description for an electronic 
version of a binary 4 input combination lock
• Design Decisions
• Default state (locked or unlocked)?

• Input signal activation condition (high or low)?

• Output signal activation condition (lock or unlock)?

• Additional use case information
• Target customer is private and commercial gym locker rooms

• Normally the lockers will be unlocked so customers can place items 
in the locker and then lock it

• Default to unlocked

• Output signal will be active high to lock
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• Create a hardware description for an electronic 
version of a binary 4 input combination lock
• Block Diagram

4 input
Electro-

Mechanical
Lock

Lock (active high)In
(active high)

4
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• Create a hardware description for an electronic 
version of a binary 4 input combination lock

Use generics for values that
can be changed in different
versions of the design

can use a signal name
instead of an explicit vector

VHDL Synthesis - Simple Constructs
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VHDL Synthesis - Simple Constructs

• Create a hardware description for an electronic 
version of a binary 4 input combination lock



8 © tjCPE 1500

VHDL Synthesis - Simple Constructs

• Create a hardware description for an electronic 
version of a decimal 4 input combination lock
• Block Diagram

4 input
Electro-

Mechanical
Lock

Lock (active high)In
(active high)

4
in0

4
in1

4
in2

4
in3

in0_check

in3_check
decimal value checker

check all 4 inputs

name all internal wires
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VHDL Synthesis - Simple Constructs

• Create a hardware description for an electronic 
version of a decimal 4 input combination lock



10 © tjCPE 1500

VHDL Synthesis - Simple Constructs

• Create a hardware description for an electronic 
version of a decimal 4 input combination lock

C
D

vwf limits simulation length
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VHDL Synthesis - Simple Constructs

• Create a hardware description for a car starter 
mechanism
• Start conditions
• Brake on

• Key in range

• Not running

• In park

• Button pushed

• All inputs active high

• Output active high
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VHDL Synthesis - Simple Constructs

• Create a hardware description for a car starter 
mechanism
• Block Diagram

Car Starter

Starter Engage
 (active high)

In
(active high)

Running

Key

Brake

3
Gear

Button

Gear encoding: 000 – Park, 001 – Neutral, 100 – Reverse, 010 - L1, 011 – L2
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VHDL Synthesis - Simple Constructs

• Create a hardware description for a car starter 
mechanism
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VHDL Synthesis - Simple Constructs

• Create a hardware description for a car starter 
mechanism



15 © tjCPE 1500

VHDL Synthesis - Simple Constructs

• Create a hardware description for a car starter 
mechanism

key, brake, park, not running, button
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