
Designing and Implementing Digital Circuits Using FPGA 
and VHDL/Verilog 

Part 1: Dialogue 

Scenario: A Computer Engineer is designing and implementing digital circuits 
using FPGA and VHDL/Verilog with a colleague. 

Characters: 

• Mark (Computer Engineer) 

• Sophia (Colleague) 

Dialogue: 

Mark: I’m configuring the Field Programmable Gate Array (FPGA) for our 
circuit design. Have you completed the Hardware Description Language 
(HDL) implementation? 

Sophia: Almost. I need to refine the logic synthesis to reduce the number of 
gates and optimize power consumption. 

Mark: That makes sense. If the design isn’t efficient, we might run into timing 
violations with the flip-flops during high-speed operations. 

Sophia: Exactly. I’ll also check if simplifying the Boolean algebra expressions 
can improve the circuit’s efficiency. 

Mark: Good idea. Before loading it onto the FPGA, we should simulate the 
design to ensure everything works as expected. 

Sophia: Agreed. I’ll run a timing analysis next to confirm that all flip-flops 
meet setup and hold constraints. 

Mark: Great. Also, let’s verify that the bus interface doesn’t create bottlenecks 
when handling multiple instructions. 

Sophia: Right. I’ll add some buffering logic to improve data flow and prevent 
timing delays. 



Mark: Once that’s done, we’ll generate the bitstream and program the FPGA for 
real-world testing. 

Sophia: Sounds good. If all checks out, we can finalize the design and 
integrate it into our system. 

 

Part 2: Comprehension Questions 

1. What is Mark configuring for the circuit design? 

o (A) A software application 

o (B) A microcontroller 

o (C) A Field Programmable Gate Array (FPGA) 

o (D) A hardware-based implementation 

2. What does Sophia want to refine in her design? 

o (A) The logic synthesis 

o (B) The network speed 

o (C) The wireless communication 

o (D) The thermal insulation 

3. Why does Mark mention checking the timing constraints? 

o (A) To reduce network traffic 

o (B) To improve the user interface 

o (C) To optimize battery life 

o (D) To ensure the flip-flops meet setup and hold requirements 

4. What is the next step after verifying the design? 

o (A) Install an operating system 

o (B) Generate the bitstream and program the FPGA 



o (C) Perform a network security test 

o (D) Upload the design to cloud storage 

 

Part 3: Key Vocabulary 

1. Field Programmable Gate Array (FPGA) (フィールドプログラマブルゲ

ートアレイ) – A reconfigurable hardware device that can be programmed 

after manufacturing to implement digital circuits. 

2. Hardware Description Language (HDL) (ハードウェア記述言語) – A 

specialized programming language used to describe and simulate digital 
circuits, such as VHDL and Verilog. 

3. Logic synthesis (論理合成) – The process of converting high-level digital 

circuit descriptions into a gate-level representation optimized for 
hardware. 

4. Flip-flops (フリップフロップ回路) – Digital memory elements used in 

sequential circuits to store binary data and synchronize operations. 

5. Boolean algebra (ブール代数) – A mathematical framework used to 

simplify logical expressions in digital circuit design. 

 

Part 4: Answer Key 

1. What is Mark configuring for the circuit design? 

o      (D) A hardware-based implementation 

2. What does Sophia want to refine in her design? 

o      (A) The logic synthesis 

3. Why does Mark mention checking the timing constraints? 



o      (D) To ensure the flip-flops meet setup and hold requirements 

4. What is the next step after verifying the design? 

o      (B) Generate the bitstream and program the FPGA 


