2025 9 pr=AZEQOAYE/ISE ==X H21d H3=

=& 2025-3-8  http://dx.doi.org/10.29056/isav.2025.09.08

OAE 7V A8e 98 USB-UART ¥ 7|5 44

71t

Implementation of USB-UART Converter
for Digital Virtual Experiments

Jang-Geun Kix*

I TZ&
o
2o

ehelst ometel Sigre] A e AR Solue s Go] 279 WEBEE
2ol A A AT F U M A BT o] B5H o]t ¥ =Rl

oft r2 > o
i

R

g e wope] M Y AzEd S AT
7 AE AZES 0] U9 M rle] AR X2 AL AFE Y tE AE X9 RS232 AE
L2 5= USB-UART ¥3 75 ZES /Mdsty 43S S8 7
43 stqick hdbeEl USB-UART W3 7)%5 RES /M A8 AZEojolM 22 Fe|2 A3 H 1, Jo
AZZZ A A} RS-232 AE FAl B9 Rx/Tx AES o] &4 dAdt)h £3 7Py A8 AT EY 7L Ay
1 9JE S2E AFH USB 7 COM XEE Sdl 959 o2 A8 X9 a4 7]5& Azt ueha
7P AE AZEY O Yo JMY nlolAR R AN E TAE AFE R AR Fx9 RS-232 B4 #HAS
o] &3k tlolE] Falo] 7HsdlAl dtk sidE USB-UART W3 715 RELS A8S 53 7] A4 543
S ERIstd o, e 7 Aol vloju 7P mlelAR Z2AA ¢} o A FX|ZF RS-232 AE B4l
7158 ATTozN Y AY AZEG0lY] FREE T4 =Y 5 9JS 2 7lg#.

oY, o
oy 1> do N
o mo 2 4 uil

N of
ox,
o

ez 1
o

Abstract

In order for hybrid learning that combines the advantages of online and offline learning in engineering
education to efficiently achieve the intended educational goals, it is essential to develop a virtual
experimental tool that can replace offline experimental practice. In this paper, we developed a USB-UART
conversion module that enables a virtual microprocessor within virtual experiment software to transmit
and receive data with external physical devices via the RS232 serial communication, and verified its
functionality through experiments. The developed USB-UART conversion module is provided in the form
of a device in the virtual experiment software and is connected to the virtual microprocessor using Rx/Tx
lines in the RS-232 serial communication. It also provides an interface function with other external
real-world devices through the USB virtual COM port of the host computer running the virtual
experiment software. The developed USB-UART conversion module was successfully validated through
experiments and is expected to significantly enhance the utilization of virtual experiment software by
enabling RS-232 serial communication between virtual microprocessors and external physical devices
extending its application beyond purely virtual environments.
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% digital Write(LEDpinli], HIGH);
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