
설계하는감자

광운튜터링
RTL CODING 실습 

및 

FPGA에 실제 IP 설계 (UART 송수신) 

2023-12-26

임성원 (광운대학교 전자재료공학과) - 조장
고종완     (광운대학교 전통신공학과) - 조원

최진혁 (광운대학교 전자재료공학과) - 조원

이민지 (광운대학교 전자재료공학과) - 조원



설계하는감자

Contents

➢ Brainstorming [Sept 18 – 24]

➢ Specification of IP – UART [Sept 15 – Oct 30]

➢ Simple Chatting program [Oct 31– Nov 02]

➢ Capturing the Signal [Oct 31– Nov 02]

➢ Hardware Implementation [Oct 3 – Oct 12]

➢ FPGA(Quartus Synthesis and DE1-SoC board Upload) [Oct 20 – Oct 26]

➢ Project Integration [Oct 27 – Dec 17]

➢ Result and Summary [Oct 27 – Dec 17]

➢ Reference

➢ Q&A

2



설계하는감자

Brainstorming [Sept 18 – 24]

➢ Brainstorming to gather ideas for out project.
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Specification of IP – UART [Sept 15 – Oct 1]

➢ Specifying IP for designing - UART
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Specification of IP – UART [Oct 2– Oct 30]

➢ Studying basic concepts for Digital circuit designs.
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Simple Chatting program [Oct 31– Nov 02]

➢ Connect TX – RX and Ground pin.
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Capturing the Signal [Oct 31– Nov 02]

➢ Connect Tx and Ground to Probe.
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Hardware Implementation [Oct 3 – Oct 12]

8

➢ UART Block Diagram
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Hardware Implementation (Cont.) [Oct 3 – Oct 12]
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➢ UART Baud Generator

➢ 50Mhz input from FPGA Clock system => 0.02us.

➢ 104.116us / 0.02us = 5208 counts to reset clock. (104.200us)



설계하는감자

Hardware Implementation (Cont.) [Oct 3 – Oct 12]
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➢ UART Receiver State Machine
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Hardware Implementation (Cont.) [Oct 3 – Oct 12]
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➢ UART Transmitter State Machine
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Receiver [Oct 3 – Oct 19]
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➢ Uppercase A is being received.
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Transmitter [Oct 3 – Oct 19]
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➢ Uppercase A is being transmitted
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Top File [Oct 3 – Oct 19]
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➢ Uppercase A is being received and transmitted



설계하는감자

FPGA [Oct 20 – Oct 26]

(Quartus Synthesis and DE1-SoC board Upload)
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➢ Synthesis



설계하는감자

FPGA [Oct 20 – Oct 26]

(Quartus Synthesis and DE1-SoC board Upload)
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➢ Pin planning.
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FPGA [Oct 20 – Oct 26]

(Quartus Synthesis and DE1-SoC board Upload)
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➢ Summary
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Chapter 5: Level Shifter (Cont.) [Oct 27 – Dec 17]
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Project Integration [Oct 27 – Dec 17]
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Project Integration [Oct 27 – Dec 17]
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Chapter 5: Result and Summary [Oct 27 – Dec 17]
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Not Synthesizable
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Result and Summary [Oct 27 – Dec 17]

➢ Future improvements

➢ Loop back on one Arduino.

➢ Able to transmit more than one character.

➢ Overview of project

➢ Could understand the fundamentals of communications.

➢ Understand the basic theories in action.(Nyquist Theorem, RS232…)

➢ Improve the use of an oscilloscope.(How to trigger Signals.)
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