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Remote control stopwatch development using ATmega8 processor
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ABSTRACT

In this paper, we design and implement a digital LCD stopwatch function of the remote control. The central controller and LCD
stopwatch is implemented based on the clock signal of the crystal oscillator of 8MHz by using ATmega8 processor in the AVR
representative series of ATMEL, Communication module basic, ZBS-using the ISM 2.4GHz frequency band at 100. Stopwatch of
remote control that has been proposed, it is possible to solve the three problems. First , it is possible to solve the sight deviation
between broadcast camera and panelists glance to large LCD stopwatch monitors. Second, it is possible to avoid the trouble of
broadcasting cameras cross replacement, Third, it is possible to minimize the inconvenient of the viewer corresponding to the
operation of the horizontal movement of the broadcast camera.

719/
Election Broadcast, Stopwatch, ATmega8, Sight Deviation, Remote Control
AAYRE, A, ATmega8, A2 HA}, A AA o

IS Ay EE2wse] Zzage] A4gue v 4us

3 msplgon rAw AARSEdAE 5
0143 69 49 AAAY Bl ARG BEH Adse] Aolrh M girh ke, A7
fol AAREEEH Y WARES BE, 53 W) g @ AnEE Ul W
9 CBSSH 2 dHe wE uw ARAF 59 7 Roluk e wabw, FRAEE SN o= Fua
% AudAd A Foes A 2 Suehe ks gl A= A9d 43

*

Zdatietn HEH okstal(ci-choi@ki.ac.kr, dmkim@ki.ac.kr)
= 1 & & XHcorresponding author) : Z SO st & & & otstlthiee@k1.ac.kr)
S b 2014. 07. 11 AAHTH)L X} 2 2014, 08. 21 AR AR} 2 2014, 09. 19

FaYe]
Heax

*

1043



JKIECS, vol. 9, no. 9, 1043-1050, 2014

oA Frza} 7kl olF|5A e EAlo]r] wjEel] A
3 Y% e adE 48" st gk
ayeg g g4, AaA, 24, Al T RT3
o] W7taitt.

93] FAR A Al FAA Asel Fopaet
S A5 A ALder st FRA AHAHEE
- Fasirh. Y EEAE AAleA Folzl W
AAIEE et Hasfor sk Fgo] UTHIL
EEAE Adeshs o] Fhugte] JFsoF ol
ETehal 25 oE FAATE EAIEE LCD &4
A BUEe] Al wistr] 7] "t ol sl 4] ¢
o 1 &4 e 2R dA e WdolEtH
t4e] LCD 2AAE grsld vy BE o] H¢

ul

oo} Fhulke] §1A]9}F Eel7} LCD ZAIAIS] 9
Bl luo]ﬁ AAAZ 5= 7] Wl vhazke] Az
A= B s o-4].

anm B =RoE 3R dasuitt 9740
7} SHTER LD 2AAE sk B
Aol LCD ZAAE 9AT

(

T |
EG FAFFAOE FYANYIG AFE] ol

==
5
Bas wag BAAY A% 93 4 9

2 EA

FAABFEES AN 23 gr‘a AAREER

o=l st mek Al 7hA FFPo v

LCD
Stop watch
a8 1. AR gETE
Fig. 1 Symmetrical structure

2 13 2ol AR REEE TEE 4E g§A
gd Agah} Azt BR2de 2Ageh Y

1044

LCD ZAIA ZUEZF lom AR 47 et
WAL, F FEAE gz o] A g ekt wix %D}

9 AT RN EEAE 25402 LCD =
AAE vebEo R wAstE tAY wETbdetel
AlZEFRAE SAE 913 ofEfet Zol VeE A ogitt
[6l. 18 29} o] AZAE M, EEF] THAE
2zt P, P, .., P08 31, WE&E FivEE 3uR
7Pt A4ts ¢, Gy, Cyolet 3k

O% 2. EEXIF 2Hel A%
Fig. 2 In case of 2 Panelists

T w198 A8 | & E8AelN LD
s EAR e AT, I, B BEAA WEE A

Al Aelz Qelaat.

L, l,
7‘,”:;, T“':E (1)
gt FH dubdos ~RTQ9] Aol | <[]
22 r <L TCO] =3
¢, - BB A957F nd W A7t #AE 3t
= AA BEEALY $E noZ s AR 19
S dste] Fode 25 n+1%e o] e
= 2t ¢4 Bt

35
"0,
o
o
1o,
ol
i
rO
o
o
N
ful

O 3 Pl AlZHERL
Fig. 3 Sight deviation of 7,

]
4,

g&4 p o LCD RUEdIA vz
NZvel WAE g, 19 39 4]

a9 2
2 gt



ATmegal ZZAMAE o] &s AAA o] AA 7

- 1
¢, =tan 1%—tan 1r_ @
@ % sod 7=

g 49F o] FRAZF FYH{A 7L Lolsith v
= Rtz Sy E 15
o, 16t tiHERA] H83 Fxolth o] AfE Al
z o

=
off
oft
2
)
!
ru
Lo,
N

Stopwatch
..

ME A 2x

ace—to-face structure

Fe AR WA
a7 58 o] ARRATL gl Apeet e
A VS

Bolsht FuEgol= Aokeith 17d) tidEEd] A
&3 FE22 B2 gdes S99 LCD 241
= G Thviletet EEA A4S AR AR,

A & o
€392 kil (<172}

o
gﬁj .Pl..w.

LCD
Stopwatch

O 5 L8 AEAL iR =
Fig. 5 Moderator arranged at both ends

~N

ol ,
P V] <32

@ \\\ E LCD
i

J% 6. 28 ZE{E LCD ZA|A AXR|
Fig. 6 Small portable LCD stopwatch installation

Bt%g)

M. HZAHMO ZAIA JHEL

1. 93 Ao] LCD Z=AIA 44
EZo| Foet 7} SRAe] v~ Qo AAE %
AAZES FAIBHE YAA0] 7E[6lE Zte ZEE
LCD ZAIA 4L a8 73 2tk A}3|ake] 1ago
el -7HEE VTR FANS FAS A, &
B FAdE AR E FrIsste] & 4 4
Ashes dEs gt
Ao} g kel &
2~(Bluetooth) &S Agste] F2d 5 9]
BEY ARAL V)5S B8 FAd v
% 5

R A7)

b1
o

ofy

21

o,

O

o 1 &
rint m
N [ o .
ofl off ot >
QL
)
oo
ne
o

o

il
_0|L
ot o
o, r;zl lo, off

e H2 oo
>~
>
op

-4
oX,
ol
)
R
Nl
et
of
4
"
i"ﬂ
}..
(@)
3
.
D
ol
1>,
1o
to
=il
Ei“

Data : PortD

Time Display
(2x16 Text LCD)

Control : PortC

Power
Regulator

Power
(Battery)

I 8MHz Osc.
Serial : PortD

% 7. ZE= LCD =AA +4
Fig. 7 Structure of portable LCD stopwatch

1045



JKIECS, vol. 9, no. 9, 1043-1050, 2014

oo AA, +d3 TEE A" LCD =
NAE ALEAF e SARLY] F9A
E Azt EA 2 7k E, 34
59 JA7IEe 38

2. 93A g AT FEAAFAY 47
°J73 Aol LCD ZAIAE FdAo g2 (o8l 54
Ao B A FRAE 2o gab 9
AAE ZHE LCD A 7HE AR Al 8
L ARE ke Al weh -k ES A7,

o0g EARAY A% 5 e AAA)FE 2

ok EEE LCD ZAAste] BAL 98 Aov] =
L BRES DES AHHE, FNS A% A9 U

ZREZF 5 ARl AAsto] AHEE

Module of
Portable LCD stopwatch

————
123
4 5|6
718le Key-Pad : PortB/C
#,0|*

% 8 &ZH0{7| &AL
Fig. 8 Structure of central controller

:L‘“é 87k o] FFAA7IZE FAHM FRIe 2
AIZE AA0-59%), AIRFEA, THE-THEES] AlF B
I, EAWE 2hA Solth Azbe] AR the-
Adso] 7t FuAge] 2AA EAHE
7k & dstAl T A0 71e] LCDell EA1#

N

=
5
Fees

138

> Ny

3. ¥HE LCD A4 9 =99 78

EHE LCD 2AA9 A7l 28 994 He
vkel zro] ATMELS ti®EZ AVRAG ol
ATmegal ZZAAE 0|43} 8MHze Fg|~9d &

2719 252355 ufgo 2 FHITH6-7].

1046

. ZE{Z2 LCD Z=AIA sli
Portable LCD stopwatch circuit

a7 9
Fig. 9 P

3% 10. ZE{2 LCD ZA|A
Fig. 10 Portable LCD stopwatch circuit

7|2 BARES AIH EEL
24GHz®] ISM F3+t9s o] &gt} A 7hiEA
291 Text LCDE 1# 107 Zo] 16£A42ES 3%
Alg ¢ Qe W-To|EVL AHE A3 AE LCDE
o]-g&3tiL 4H|E QlIE|Fo]~ WA o7 AHojgth 17
102 AAIZ 2o met A& 783 LCD A Aol th

4. TFAN7] = 74
TA71e] ZRAXE 27 113} o] ATMEL

o thEH AVRAE FollA ATmega8 ZZA|ME
ol-g&3taL, 8MHze] Ael~d WX7Ie] EFASE Bt
goz Fdsit



ATmega8 Z2AAE o] &5 AR 2AA 7T

[>

1o %
2o o

7 agan AaE 97 el 107,
Aol 2 Aol FEE Ao g 1
A7 U AFHBE o5& E§3t

o] F=2sfof ghr4l.

2 orr ﬂ{m
i

oX 9

Jg‘;' iin) n

5. 474 Ae] LCD 2AA A2d 2ZEH o]

A7Ao] LCD ZAA Welsh ARARE A%
at7] gk Zyol AR Fxe 19 1339 2t 8t
ve ze|ele 2vhelEe] #|Eieh 3101 Data, 16
= HE Z7]9] CRC-16Z=2 TAEr) datale 9%
o AAE(29H AN g2, data2s 9% 7]

a8 1. SLHoY| 22 (A9 F2) 9 5709 #E sy data3e A7k grolth.
Fig. 11 Central controller circuit CRC-16 W29 07 #AZS E3 2o ogye
e BN AHES 98 & glon, R EuE
7| EARELE LCD 2AAY vz A T ° A T “ﬁ el H
_ AE2RE FFAL BAS FAT 5 ok
H] 252 7BS-1000.% 24GHz9 ISM 3+ Y
S o]l Aan] HES FAREY AJEdS BT
=ol= WA= =) o] ZARAHZ O3k packet | packet | packet | packet | packet | packet | packet
© o"}jé 2":]11 jffﬂﬁ 7141 o Oifo o o | m | @ | o | W] 6B | s
T S dgste] AT AEA FAR] Text OXAA | Ox% | datal | data2 | data3 CRC-16
LCDE XHE LCD ZAIAIS U8 16A2x2%=¢]

O 13 S48 =Y ojzle +x

Fig. 13 Packet structure of a communication frame

gA01E 99 AREold BEAE 5o 2

RS
AR Aolis A5 N8 A59AE 29T 2L A AT Bed 44 A Pead
o

At glon FAFEAE LCDol FEAIEHE e

o] Hdels g 4/ =X} AojHH MEs O FYA7] AZEY

A3t 57le] 297 Ao]E Z2AAMY dAE FAdA017]9 AZEYoE JHERZREH HHES
Jgol AL AHS AAS = FEY o]F A
HAollA BA 2 AT = Q= HHAE Asie
FRos FAHET 71RE Ao 9% 7|9 =9] 47)
29X E WA A7 FES Mees dow 9
712 By 25 ol AA Aud § du A=
ADARE WAL Q2% I =9 57 AYA=
TA, AL, ARAL AR, A D 2718 5o 8
e Agses 75 S FYIh

a2l 12, Z¢H 017
Fig. 12 Central controller =2 BX35la o]E vy o g LCD dd HARE
il H o FA FAE A F4H

A EAE AIZRE

> B oo
o > fo

>
L
rlo
=)

—

ANE Aol Me Aan] go]l FHEe] o 5
A~

=)
2ES FRN) AL FH T

1047



JKIECS, vol. 9, no. 9, 1043-1050, 2014

TREE, A= A BAAEE A, AE2 A4
FAE AP EE 53] HAEARIT
m. & 2

w EEe AANEERNA oY FRA EE
g oo Fuletel A 5 3l

=5 FRA HaAvg dAA)t Thedh &% X
=N -
g

oL Al o)F

B LCD 2AAE AA ks
ek Axele A7 pastd). Aok a8 974
of LCD ZA17) Az9e 712 & LCD #A17]
Z3 2o W] o]EA] 8 IE 2o £ 9)
oh w3k Y AAERE &% EHE LCD %A
A deoly A& FAoz dZsy] uie] ER
3] Ao e g AR 1w 9
olil EEd] Fojxi= A7 AT HAE F9Ao]
715 B3 ks 3 shEsith

85 mulely]y] AEweloz Ao AT AL
2 9lZHehs AE o Holh

References

[1] H-N. Kwon, "A study on the alternatives for
new televised election debates for voters," Media
Sciences Research, vol. 10, no. 2, 2010, pp. 5-18.

[2] H-C. Li, J.-J. Park, and S.-W. Kim, "The Effects
of Roll Misalignment Errors, Shooting Distance,
and Vergence Condition of 3D Camera on 3D
Visual Fatigue," ]. of Broadcast Engineering of
Korea, vol. 18, no. 4, 2013, pp. 589-598.

[3] C. Choi, S. Joo, and T. Lee, "Interpretation of
the sight deviation between the digital broadcast
camera and panelists due to glance a digital
stopwatch," Proc. of the 2014 spring Korea Institute
of Electronic Communication Sciences Conf., vol. 8,
no. 1, Busan, Korea, June 2014, pp. 370-374.

[4] C. Choi, S. Joo, and T. Lee, "Analysis of sight
deviation between the panelists and the camera
of digital broadcasting," J. of the Korea Institute

1048

Electronic and Communication Science, vol. 9, no. 7,
2014, pp. 835-840.

[5] G-H. Kim. Y.-K Jeong, and J.-H. Choi, "A
study on multi-functional welder remote control
system using smart phone" . of the Korea
Institute Electronic and Communication Science, vol.
9, no. 3, 2014, pp. 351-358.

[6] C. Choi, T. Lee, and S. Joo, "Digital stopwatch
development of remote control function for
broadcasting election debate," Proc. of the 2014
Spring Korea Institute of Electronic Communication

Sciences Conf., vol. 8, no. 1, Busan, Koera, June
2014, pp. 249-253.

[7] Y-W. Park, "A Study on Guitar Fingering
using LED," ]. of the Korea Institute of Electronic
Communication Sciences, vol. 7, no. 4, 2012, pp.
849-853.

ISPV |

Z|# X (Chul-Jae Choi)

/- 1983 Fxdista AxpAARt)
O BSER)

1987 ghefefstal Absielshel A
AR F E51(3HAh
200011 ZhdeiEhal A5te At S (ol gtah
1988 ~2013 59N} ZAFE|SH- ag
20139 ~ @A s st AR Reketa} wag

# FHAldel  HEjwlr]e] dlolel Az, TiAEH

U =2(Do-Moon Kim)

19841 At AApA A}
4@

b 19943 SAITEta 4w sl st

ol o ﬁ«a AR E@HPH

20041 At skl e S SEEhAh

19974 ~2013 “&§-H 3t Z57El 3 e

2013 ~ 3 A g ehstar QB weketat wa

* ARl - AR RS,

el



ATmegal ZZAMAE o] &s AAA o] AA 7

O|El 3| (Tae-Hee Lee)

199511 Ao Sl AApA AFt
ZH@FEAD

1999 AFrhsta ekl A
Absta} Z44 (342D

2004 AFdista o] A mgEe 23
skl )
2001 ~2013 £-$-
2013 ~&A] %
Aol 2R

Jﬂ%é
),J’_l

J{og
Eioﬁ
E
25

_)

i

E

&

1049



