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Abstract

Traditional engineering education has been conducted through experimental practice using physical tools
or devices directly in a physically constructed laboratory environment offline. However, due to the rapidly
changing social and environmental demands recently, the demand for online learning that is not bound by
physical environmental factors anytime, anywhere is rapidly increasing. To cope with this demand for
online learning, many online contents have recently been established, and it is very important to establish
a virtual laboratory environment to efficiently achieve educational goals through online learning, especially
in engineering education. As part of the development of virtual laboratory contents needed to build an
efficient learning environment for IT convergence, this study analyzes the digital communication method
and implements the simulator for a basic asynchronous transmission function. Unlike conventional
simulators, the developed asynchronous transmission simulator is designed to operate in a real-time
object-oriented event-driven manner. In the actual class, operational test and functional verification has
been conducted by running data TX/RX programs on a circuit which two microcontrollers are connected.
FIAYE ¢ vholaRAES, uBs4 A%, AR, Feug, MY

‘—|1__O

keywords : microcontroller, asynchronous transmission, simulation, engineering education,
virtual experiment

) el A 7] A ApA o kR Haedak 2022.12.01. AR E: 2022.12.08.
A A2} 71 & (email: ng@kongju.ac.kr) Al A A 2022.12.20.

- 171 -


http://dx.doi.org/10.29056/jsav.2022.12.17

Ao =2AHEF2|S| HF7| SMYA AlEd0old

1.M E

exgel tAY AgA A7t mE AT
& QU= Azde] Belxe] gnha k¥
Qo] obd oItk obd HAE A Agah
A% B alsh AR RE AHH F2L 9

Aske s, Aol e gla) v
WOl ik ohe} QIRE S 9

2
% 59 Agels AFEHG 2nEE, a7
u

o}

9{_5
N
nj
L

o
o
2
=l
nj

3
AC)
)
= I
nj
)
off
toby
s
=l
¥2,

i
o
_0|L
2
—n
g
19

T
s
ofy
o>
(o
fil
s
ek
2

9 T 4P s vpolaRAESHE A
G e og A 98 A5 L v B8
& Fdeks FAYAEN ARE $RNT 5
YES QEsolz Hid o) AgHT Y
EEsE BAMAoRE FA/FA, B4/
§714, A9/ME 3y 5ol wek e B

tieke] IT w HopellA F2 AHHIL e
nlolARAEZY FHolE, dARH AREH
& 1429 < InteDAHe] 8051 FH[6]L 1] 3
o] 2.2 3 (Microchip)AFe] PIC A7 AVR A
o mlo|ARAEZL[7] 1g]a STrlolazde

E 249 2 (STMicroelectronics)AFe] ARM Cortex
7]k nlo] AR A EE2][8], TI(Texas
Instruments)A}e] MCU Al#[9] 5 thekst $7
Eo] glom, it velarHnEZEEo] vt
OAREED It e wolARTEEDS

WA b AR FFle]  ThsEte
UART/USARTE 53 dlojg RS-232 #¥
Al 7% 9 I2C(Inter Integrated Circuit), S
(Serial Peripheral Interface) £ 7]% £& Y]

29 god FEsE 4504 52 A9

T ooft N

A

oj9} & mpolARAEZY AW uHE 9
3 dEHor dleA A& dAHN #ES
Z8la AAY EA vo|a2AEEYHE A3
of oW AFE HFS T3 goy H2
COVID-19 & %2 AM3|$Hg 4 Wit i} o
A AYMY =2 A A A Aok glo] FAE +
A okl SES g A ekl et |

g A g AT Aol ks steE A
7 o2 nlo] AR L2 A A
o} 9F A|zEzte 32 dF 2 AAHA &&
N2w) T @ P Aol old e A4
o tH{11-15].
¥ =R vle|aR T2 Ay vte] 22
Eges} FRAAY FG TGS AE
bl g ATE FATL
24 7bd A% A% 2xEgojo|A vlo|ar
RANE o] &7 &8 A2TE AT AE
Fug 5

o] 7}

dold & 4 = W
=

&

[e)

Ny
o
>,

. O
oS 3l 7sE 4
-

=
=
=

olr
ol
5

].

o,
J

Moo



2022 128 gt=

L2ZE O ZY e =

=X H18& M2z

2. Dlo|2AZZESE Cjo[E F&LA

©,
=
_iZi

o7 ulo]laARZZAAE AFY =g o]

A
& FAskE 57k 4 AR F AR eF At
FAE F FEAYFAE st Hom v
S o, o] 7o FrheAl awke] 71 Al
AR Y&y #d Vs 2 AF E8He 54
eSS WHAIA el Hog v AxE vt
olARAEEe gta I}

oj¢} 2 wlolARAEZ Y 5L FHAA| 9]
JEJFo] 25 H} Golst & + U= e
#FEshE B2l Vs Adsta Ak @A st
WA Bol AREEIL Q= vlolARUESTY
o] FFEE LHAQ ddALe] 8061 F& H] &)
ujo ﬂifg/\}al PIC/AVR A¥ ZHEEY, STw}
olarddEZY 29 ARM Cortex 7)4HF HAE
= TIA}"I MCU AF & B2 $7E5°] A

0]

2N

u:] o] nlo|ARAEE Eo] vl ARE
7 Ee U}O]Ei.iiﬂE&—EiQ} thorsl FH A

HlE714, Ad/8E w2 2F QAo AE A
dakaL At % 7P Gkl VR o '
of AdH e HEVY AFPHems
UART/USARTE %3 dlolg #&d%4 7] 4

I2C, SPI 541 7155 5ol Atk

UART (Universal Asynchronous Receiver &
Transmitter)= 29 @&} 31429 RS-232 2]
FeAl Ao g shbe] Mg T AlA HIE, b
ole] HIES, AEAel g HE, T8 HE
E Ad 2 2ZdTHi6].

0= 1* z_]leﬂ Hlo]% EAlS %EE Philips

duplex) 418 A datH, 7} &olnyE ARE
Ty g8 afe TE F4E 7RI 12C
/] 7}2]— =2 Jél—

Slo] Lol Moz FAlo] 7H5shn, 27) ol 4
S AR 4 A0 B, gt &
doln Fa7k THER AgHol glof T
glo] B Apgo] ofel g 4 9L, SPI Fal W
Alus] Fidor ALyt =t
SPI &4lefA &= BHIE HolHE &
(full-duplex) WAlo 2 £5AE 4 glon 7|E
z o2 SCK(Serial Clock), SDI(Serial Data In),
SDO(Serial Data Out), SS(Slave Select) A E9]
ALEEY gdubAd o g 7] FAEE $oA]
= SPI FAlo] Masar, b Aol s s ofg
FHAARZ Hle de S8 RO 2
AH&-E THI6].

o
rlo
>
o,
o,
(m
o
T
:}l:
B
2,

>,
4,

N,
o> o
>,

UART Hl§714 2% AEHolge 738,
7120 AEHolHERE g AT A AT
o|MlE =& (event-driven) W2l o2 F25IE

2 A7 sgon, 2709 vo|aRAEZH ) U
olElE Fuut= s 3 eE A e BAS A

galol 7152 AR F842 AT,

3. HIS7| MEEA A=2lolH T

A ¥ PIC U}O]ﬂiﬂEEE}



Ao =2AHEF2|S| HF7| SMYA AlEd0old

RX < 53 24249 doje] uE mo] o

PIC vle]az7AEEY 7} A= dolg A
+ ZREZS AR e vEew
EUSART RHS #2844 TX #3 RX #&
AEddES 98 ARgst=E A5 99
SPEN(Serial Port ENable) Z#71, %7]2 3} #]
712 AeAs Adesty] 91ek SYNC E232
0=81F714]), v]%7]24 Reg B3 49 5
Al 325 <ldlolE Al717] 9% TXEN 2L
o} 41 325 <loflo]& A]7]7] $13 CREN &+
e A oz MAgs| FofoF vt whet
A RS-232 w2e] wlg7|d HE dAE5E s

Jaide AEA Ezoadeld  SPEN-L,
SYNC=0, 4:414] TXEN=1, 4:21A] CREN=1 &
Q3 Folof @k 17 lo] R =gelx 7@
# H%714 A% ABolEe $/
of Ftx 2ds
A el e JEIRTh

¢

o

[o
o
ful
=
32
M
I
o,

4
_/r:

i

3.1 HIO|&
dlele] 412 #A$F A dolHE TXREG
g x| 2~gol] 2H AJZETE gk TSR Abg o)
#X 2~E7F Hlo} glod TXREG &% 2=Efdl] A4
A A dlolEE vE TSR HAAHE $AR L,
TSR #Agols #@AxH7t o]del dlolHE A

L

]

TXIE

interrupt
>

{ TXREG :

SOP D7 D6 D5 D

b@
D3 D2 D1 DO START

Shift | |

L 3EEE —»E

5
-]
Ofn
N
2

>
>

A2 mEzl  (3) Asynchronous transmission unit modeling

SPEN

STOP D7 D6 DS

D4 D3 D2 DI DO START

B | TLR BEEE
|' RCREG —IFIFD

(b) BIS714 +41% 282 ()

interrupt

Asynchronous reception unit modeling

a7 1. 8IS714 s34 sEo] 2
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