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ABSTRACT

Demands for applications using sensor information have been increasing due to development Internet of
Things technology, and necessity for setting sensors onto atmosphere, soil, ocean, forest and our living
environment and organically collecting information also has been increasing. Data collected by sensors
should be reliable to be used as a real data. Current researches usually focused on miniaturization of
embedded device and increment of low voltage ADC. There has been little research about improving
reliability of transformed data. In real field small embedded boards have a problem that sensor input
data is not balanced during network connection or overloading motion. Battery voltages of 3V were
measured through 2 ways and compared each other. As a result of the voltage measurement using
Arduino’s ADC, accurate voltage measurement was possible only when Vp, maintains at 5V. We also
used WiFi to observe how much is the network load effect in small scale embedded board. Voltages
were measured at the stage of connection and disconnection and we found Vg, voltage is not stable
network and several loading condition. When voltage of 3V battery was measured using LTC2400 ADC
module with regulator, we could observe exact battery voltage when applied Viypgpp was 4.096V or
more which is input range of regulator. This paper proposed and confirmed a method in which regulator
was used for accurate data collection of sensors. This method can make Vjp, voltage in ADC stable,

which would be a basic technology for the stabilization of data collection by sensors.
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Figure 2. Measurement of Battery Voltage with Arduino Uno
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Table 1. Measurement of V' and Voltage with WiFi
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gﬁi bard V o using Wiki Eulmu\%
Valtzge VRE connect discomnect comect discomnect
5.0 3.2 3.1 3.15 0 0
5.1 3.3 3.21 3.26 0 0
5.2 3.4 3.28 3.34 0 0
5.3 3.5 3.4 3.45 0 0
5.4 3.6 3.52 3.58 0 0
5.5 3.71 3.64 3.69 0 4.6
5.6 3.8 3.77 3.82 3.5 3.46
5.7 3.9 3.84 3.88 3.4 3.36
5.8 4 3.94 3.99 3.3 3.27
5.9 4.1 4.05 4.09 3.22 3.21
6.0 4.2 4.16 4.2 3.21 3.21
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6.4 4.6 4.49 4.54 3.21 3.21
6.5 4.71 4.58 4.63 3.21 3.21
6.6 4.81 4.67 4.73 3.21 3.21
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ol UEHAE AHgstHA 45 AlAe ol
HE 3 4% AN SAf 225 A4 A
Ate As ¢+ o

71% ADCel #3 A5 &4 2™, ADCY

g d7e opt.

LTC2400 BES Agate] oleld 2 Aol
A 3V WEHY AL AT A E 1449
ol 4V ool 9 %

)
U

[e) o >
AE 4 F

a dAsA Fasl
g3 245 4& F doe AL & 7 Utk o
ol HZHolHe Y&y Mo w 2ge
g4 Ao
4.4 £

AHE QEYl 71&e oz AN HHE o] &
g olEgAM F8IF FUHE we dY], E
& sler, AH, AAL 8 A" FE R 4
AXE A8t ARE f7]4o2 F3sto ok
& gaAol 7t ATt

w5, dolel =3 i, A%, AF, #4 F
AE} BOFE F8% FREYdE EROY, O 9]
Aol 2+E AAE B3l FHE dolHe A3
AICT 2838 olfo|th HolEd td A%
7b FEEol Yook dolHA g A9 &
oJd AT JhEsA "t

B =52 AAY Agd dolH +3& AT
THOR gHEYolHE o83t Fat AT
ADCY Viypr AYRE YASA FANA FE ¥

A=

He Adsty AFSFo=A ol
FHA7] AT 71N 710l 2 Aol

References

[1] B. H. Kim, and B. J. Kim, 4 study on the

big-data analysis framework for
internet-of-things, Proceedings of the KICS
Fall Conference. Vol. 2013, No. 11, pp.
181-182, 2013.

[2 M.-H. Lee, Y.-W. Kim, and S.-H. Lee, 4
12b 1kS/s 65ud 0.35um CMOS algorithmic

ADC  for sensor interface in ubiquitous

- 334 -



(6]

Journal of Knowledge Information Technology and Systems(JKITS), Vol. 10, No. 3, pp. 329~336, June 2015

environments, Journal of the Institute of
of Korea, Part

Vol. 45, No. 3,

Electronics  Engineers
Semiconductor and devices,
pp. 69-76, 2008.

D.-B. Choi, Y.-H. Yoon, Y.-J. Jeong, Zhidong
Wang, Q. Z. Duan, J.-J. Yeo, and J.-J. Roh,
ADC  for
Proceedings of the IEIE Summer Conference.

Vol. 2012, No. 6, pp. 31-32, 2012.

Design of incremental sensor,

Y.S. Cho, S.-J. Park, H.-J. Park, and J.-Y.
Sim, A design of 14b cyclic ADC for sensor
interface, Proceedings of the IEIE Conference.
Vol. 2011 No. 4, pp. 58-61, 2011.

W.J. Jo, S.-W. Song, H.S. Hwang, and Y.C.
Chae, A4 280kS/s
delta-sigma ADC for IoT devices, Proceedings
of the IEIE Summer Conference. Vol. 2014,
No. 6, pp. 978-980, 2014.

80uW 13-bit incremental

H.L. Park, S.-P. Nam, S.-M. Myung, H.-J. Kim,
and S.-H. Lee, 4 10b 10MS/s 0.13um CMOS
SAR-Type ADC for various sensor applications,
Proceedings of the IEIE Summer Conference.
Vol. 2011, No. 6, pp. 397-399, 2011.

H.-K. Lee, C.-S. Kim, J.-S. Kim, and K.-H.
Choi, ADC  design  for
multifunctional sensor control, Proceedings of
the IEIE Summer Conference. Vol. 2004, No.
6, pp. 1603-1606, 2004.

MN. Kwon, D.Y. Kim, and M.K. Song, A4
9-b 2MS/s cyclic folding ADC for battery

management systems, Journal of the Institute

Programmable

of Electronics Engineers of Korea, Part

Semiconductor and devices, Vol. 49, No. 3,

pp- 1-7, 2012.
J. W. Kang, J. S. Kim, and Y. B. Jeon,
Smart  plant

management  system

KCC 2014

using

arduino, Proceedings of the

Conference, Vol. 2014, No. 6, pp. 1818-1820,
2014.

[10] JW. Kim, H.J. Lim, and S.J. Lee,
of a
management system by using arduino and
Proceedings of the IEIE
2014, No. 6, pp.

Implementation reading  room
distance sensing,
Summer Conference. Vol.
298-300, 2014.

[11] SK. Kim, and J.S. Cha, LED color control
using arduino and human motion sensors,
Journal of the Korea Society of Space
Technology. Vol. 9, No. 2, pp- 69-73, 2014.

[12] S.-H. Park, and J.-S. Park, Measuring fear
levels using arduino device, Proceedings of
the KCC 2014 Conference, Vol. 2014, No. 6,

pp. 1933-1935, 2014.

LTC24002 &< ©]&3 43 YHdy=
HE=ol ADC tg3tel &3t A7
A7 9Q, FA4°
‘e G stal 7 FE 5
‘eSSt 777 E &
8 <
A AdEY 71ee] BHoE A % —é— ol%ﬁi
ofEEANA F87F STkl wet EH71 , 3

A, A, fE A F e 4 A 1% a4
da RS f714o2 st & dayo] T
7 Qo AIME S8 3E HolEzE A HolH
2 2857 JelHE A4S Sudor dr A&

ATF=L PHlts 71719 433, A ADC
Pe AT A7 Lotk 548 HolE Y

& FHA7] AR 71e d7e FAR A%
oty AAl FEolA £¥ JHdE HESS UEY
3 A7 AY e} s 54 A A4 ddg
o WAz dAsA xY AdE AL n
3vel e e As 27HA Aoz SAsk W
At obFelk AA ADCE °l8stel FAY A%
VREFZ“OLO] 5V7]' ‘ITX]E] 501' ]Hu} Z']Qi]-b‘]- x|

> o% 1o

- 3356 -



Journal of Knowledge Information Technology and Systems(JKITS), Vol. 10, No. 3, pp. 329~336, June 2015

gt 270 Jhsdth w3 49 Quc wee yE
92 pato gaol o= AEAA sotas] 9l
WiFig ol 89T A4 AEAEH Q&AA 43
AYe ZAse YEND 9 oy AR Ba 4ol
A Vagpdstol Q4814 e A¢ Salssn.
EECIR=M: E?}% LTC2400 ADC EE=Z 3V HH
2o Age 249 A% dzdolne YLuQ
L0V oSl Vg AT 19 A8 el
o AL FAT 5 YT BN B =EE A
Aol A% doly +4¢ A% wHoz dedol
HE o g3ie] ol AYIHE ADCY] Vi A
2 QH FANA FE PEL AVSL A5
o2 Holg £4 dAHE A7 A% 7 7]
o 2 Aol

2

B ATE AR A TH (DO 53

Ki Young Kim received
the B.S. and M.S. degree
and Ph.D. Course in the
Department  of  Computer

Science  and  Engineering

from the  Soonchunhyang
University in 2003, 2005, and since 2014. He
was a ARM Firmware Engineer at FCI Co.,
Ltd. from 2005 to 2008. He was a senior
researcher at msilicon Co., Ltd. from 2009 to
2010. He was a senior researcher at
PrimumDesign Co., Ltd. from 2010 to 2013. He
has been a senior researcher at VirtualStorm
Co., Ltd. since 2014. His current research
interests  include  Agriculture = Convergence,
Network application, Home network, telematics,
Embedded System,

Integrated Circuit, System on Chip.
E-mail address: k71077@nate.com

Application Specific

- 336 -

In Sik Hong received an
M.S. and PhD. in the
Department of  Electronic
Engineering from HanYang
University in South Korea,
in 1981 and 1988,
respectively. He was senior researcher at
Frontier Research Program for Water Resources
from 2002 to 2011. He has been a professor at
SoonChunHyang University in South Korea
since 1991. His research interests include AR
Technology, GIS, Embedded System and IT

Convergence Technology.
E-mail address: ishong@sch.ac.kr



