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A Study on Educational Effect of Digital Logic Circuit Using Multisim

Won-Mi Kang*, Dong-Kyun Kim™

ABSTRACT

In this paper, we present a method that improves the study achievement by designing a digital clock and simulating it with multisim
program on the subject, Digital Logic Circuit. The subject, Digital Logic Circuit, is a theory-practice combined subject which allows
the students to learn designing skills using basic theories. Using this property of the class, we intend to increase the effect of the study
by using multism program to simulate practices shown on the textbook and show the actual circuit performance. Multisim program
directly shows the simulated result on the 7 segment schematic just like the actual circuit, arousing learning motivation. This learning
motivation causes more active class participation and a hard work trying to understand more difficult parts. For this study, H university
students majoring in Electric department were selected to test this method. After the analysis of the class evaluations, 92.8% of students
said that they understood the class clearly and 89.2% of students commented that the assessments using Multisim helped the effects of
the class to increase.
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Table. 1 Digital Logic Circuit Unit organization
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Fig. 1 Decimal Ring Counter Model
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Fig. 3 Simulation Result
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Fig. 4 Single-Digit of Minute Schematic
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Fig. 6 Single-Digit of Hour Schematic
7415902 RO12 R02 1 o) FA] 9] ngh7} AL

H0& 2T ] 7o o&sta] Al HiEo] 139]

& %:7ENANDS] 8 WHA1A 0o] 22 47

<Y 7> A9 104} 32 Eo|t}

u3

U13A

= =2 = "t H £ e
c [ 2
: 2
07 - f 1800 =
74LS90N 74L848D 74LS10D
vee

5V

U14A
4 1

~J
74LS04D

% 7. A9l 10 Atg| SZE
Fig. 7 Double-Digit of Hour Schematic

329 gt

B AT Multisime 243 gAE =g =
o oA B He zﬂ Foh= o ok Agol
X H Fooishal 1719 28hd 289 & oz
AR ste] A,

el Frhol A B w8 B Gl ABY AL

ohe3 2t}
L @4E BehfE-S Y] o = AES
4 8k} A sk oh
334 5% 44 34 23 14
45 184 89 14 0% 14

2. 3l gEads wole v =&ol H3lh
33 54 43 3% 23 13
448 | 199 | 69 | 29 | 09 | 19

o
X
S sp f;% E9E IRSE 2 5 ek B9

7he] 238 Wohe e 2,

- O] &k ulj = Aol ofe} AA| AlEH|AE F
| Tl o g S8&3eH B2 &
- Multisim & ©]-&-3F Al &8 0] A& 3|4 ZEof v
St o] 3| 7+ QA A\ AAF U Th
-AAZ Bol AMRE e ALHJA UL HFZ F
FFMHA B E2o] HUHYTh
A&o] Y gout wF22] ¢k A vhel 483}
A S A ol AsA L, o] 7HA 7
o} 71l FAIEA 4= <] ‘ﬂ“‘loﬂ J—WO] g 4 9A &
& FAsAIE Aol B3] Tgo] HAA, FUE A
Zzlé“/]‘:} FAYE = olFfslr] A & AHsFA
‘6] Multisims 83t A& Gl & of3)
Fola oz 13k ¢S5



S W5 7]E 2 ZHdA & E8o] Zrolr]
o) $- wEE Ysyth
v. 2=
OAY =g32oM gFolrEe tAE =3
29 o237 A

Yee nelsel ERHo o
% W, wmau}

l-
2
jas!
ot
i)
=
_lQ_L
Rl
2
N,
tlo of

Colgez e W
AR 2AE ol

o
-

AlEd ol & A8k
A F shue AlEY o A9E 4
Aotk A tALDAA <]
mjude]ldo s FH gelg
A7) Wi oS FrE I 4 AT oY
Tr e SR Stog U AFH0R &
o A=E F7] %%}o}%it} a8, v oy
A olafatH il =93, 7]

2 TTL 24} 54 —%1}04*34711 ola] & 4= ATk

3 2 B35 Axt 92.8%2] s4jo] w
& Aol BestA HAthka Bl 89.2% <
| MultisimS ©]-&3+ B4 7} &5 a9 2 Fol&=
ol Hikar 7o

38 Gl A% Multisime ©]-&-3F Al & o] A
o] ZEof tht ola)7} HaL AW 7L Ake SHOl B
okt

Ol*ﬂ Oi%Loﬂ/ﬂ“ HEJICEEL} W%* 2 W]%i

=282 w8 B34 A7
o2

[1] Dong Kyun Lim, Won Geun Oh, Tae Kyung Cho, "Virtual
Lecture for Digital Logic Circuit Using Flash", Journal of
The Korea Contents Association, Vol.5, No.4, pp. 180-187,
2005.

[2] Dong Kyun Lim, Won Geun Oh, "Virtual Lecture Contents
for Digital Logic Circuit Using Multimedia", Journal of

Korea Institute of Maritime Information  and
Communication Sciences, Vol.12, No.1, pp.59-64, 2008.

[3] Dong Kyun Lim, Eun Young Yoon, Won Geun Oh, "Virtual
Lecture Contents for Assembling Educational Robots Using
Multimedia", Journal of Korea Institute of Maritime
Information and Communication Sciences, Vol.11, No.1, pp.
20-27,2007.

(4] http://www.ni.com/multisim

[5] Seung Woo Choi, “The effect of simulation classes in
Combinational Circuit chapter of High school classes on
Educational accomplishment”, a master’s thesis, Korean
national University of Education, 2008.

[6] Ki young Jung, Jeong Rok Shin, Byeong Sang Choi, Electric
Circuit using MULTISM, Infinity books, 2010.

[7] Ministry of science and technology education, High school
Digital Logic Circuit, Dusan Dongah corporation, 2011.

[8] M Morris Mano, Logic & Computer Design Fundamentals,
Prentice Hall, 2007.

[9] http://www.alldatasheet.com



SRR BB @ Gt Al78 2132012/ 29

X RN

Z+240{(Won-Mi Kang)

q.

20073 @tﬂﬁlﬂ% SAIA TSR

2l = (Dong-Kyun Lim)
1985\ FheFoistul A58 8t
(&S
1987d Srjsta A EAE 3}
(&b
2001 oSt AAHEA e st
‘ (&b
2003\~ A A FHFAtelw oSt 38 & 8wl
% FAE-oF: e-Learning, AH5 A 0], YA E =2] 27|




