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A Portable Potentiostat with Bluetooth Communication for Square wave Voltammetry
Measurement

HEA-RAE AT AdgT -1y E

(Wonsik Shim - Ji-Hoon Han * Suyun Kim * Hyun Jeong Kwon - Jungho Pak)

Abstract - This paper describes the development of a portable potentiostat which can perform square wave voltammetry on
electrochemical sensors and wireless transmission of the measured data to a smartphone using Bluetooth. The potentiostat
consists of a square wave potential pulse generation circuit for applying the potential pulse to the electrochemical sensor, a
reduction/oxidation (or redox) current measurement circuit, and Bluetooth for wireless data transmission to an Android-based
smartphone. The measured data are then processed to show the output graph on the smart phone screen in real time. This
data transformation into a graph is carried out by developing and installing a simple transformation application software in
the Android-based smartphone. This application software also enables the user to set and change the measurement parameters
such as the applied voltage range and measured current range at user’s convenience. The square voltammetry output data
measured with the developed portable potentiostat were almost same as the data of the commercial potentiostat. The measured
oxidation peak current with the commercial potentiostat was 11.35 pA at 0.26 V and the measured oxidation peak current
with the developed system was 1238 uA at 0.25V. This proves that performance of the developed portable measurement
system is comparable to the commercial one.

Key Words : Square wave voltammetry, Potentiostat, Electrochemical sensor, Bluetooth, Android

1LA & ESHA O] FofA|aL QUL
A 715leHA HIO|QAIAN Q] &L A &M =H(working electrode)
A9 A =719} W& digg olst HitawWo] oEo 1} 71& RAZ(reference electrode) Atojo] A FE QA wl,
2 g8t AZE olaiEal QUek olof] wiet =29] ol Hoj S8 9 |57 E= sk9 Xojo wet TiEA Sdohs A
thst #H4o] =O0IXal, QF|AHIAS] sigitilole Wbt & A S ARE Sdok=s WOl ARBEH, oldst FVIskebs
oz oAE[1], AA 7]E Bofils MEsS xgkst Hiol =Zdole ZEILGABl(potentiosta) & F2 AMESITE SR # 1
e JlElt Ukried s@ut ITARI WHIlE [RHIFHZA, ollAl =telgh 4= QU=0] SIAl &85k tFEES &8 ZEILAE]
IoT(internet of things) AA 0] Hop/l A2 Alelujdst & mje 1UIoIHA BulZl 330 AFES uf PColl MESEAL T
1 ok SHIFEA H 0T dAAE Folsle dirlee 9 = PCOll W&ok Stttz THlo] QlCh
ALSE AANste AA 7IE, 34 HEZZE, Holg A
Z1& 7de] BESIE A X 7|E0lH [2-5], 018 olgs] A 1A 7K A8 2HSAR JH bl
71801 ASE AKX BA EXAOR HOHE AYS 4 Q= Table 1 Price comparison of three commercial potentiostats
A718keHA  HIo] @AM (electrochemical biosensor)@] 7fgto] & AE DY2100 PCL/750™ pstat200
RIZA Digi-Ivy Gamry Dropsens
+  Corresponding Author : Dept. of Electrical and Electronic AREH PC A& PC W% PC ¢12
Engineering, Korea University, Korea 37)(cm®) Tx14x3 11x26x4 8x5.4x2.3
E-mail : pak@korea.ac.kr 74 2901+S) 16009+ 7700+
#* Dept. of Electrical and Electronic Engineering, Korea University,
Korea
## Dept. of Micro/Nano Systems Engineering, Korea University, ol HHES A7Igtsry A9 A1 o] S84+« o
Korea g 7PIE9 wHg Adlslke 42 A8F Jksdol k. o
Received : February 5, 2016; Accepted : March 21, 2016 ZiA, AAQE A dA Sti7E Jisctd Agst S0y el
622 Copyright © The Korean Institute of Electrical Engineers

This is an Open-Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/
licenses/by-nc/3.0/)which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.



2EHO| JiErO] HQaTtal FHeHE
2 =woie drjsers ideled el sde g A

o BN R £ 715, dPlal 54 HoHE Mdshe 7
sg Tl FHECR ERFAE 018060 ANEEORI)]
B HolE 85 71sit 1 HOoHE AER0E Ag 0]18610

AHIEES] SHHO| #Alske 7lse xERT 5 AlLHE A
stal, A7 e 48 zHassubs 2] PC7F Qs
Bal, ATEES O]&st0] gao) RSHEA] Z= 0] 7kset
EFEA VI 2 zHGAES AAJSIT

2. 2

i

2.1 Uz ALAF

Mty 2y "M3o dee IFcHHA "R WHals
ZXotlo] SN FHE o ®7|stels dhifoltt. 1
& Ui AgdFHe QURERH FERAo K88 WHoZ
FELOIZON &2 FAMEL (scanning speed) 2 SEAITO] T
g gaddie HuE 4 gle B8R Wil FARRET mE
A0 47t HoXAl E=tie dge Z4=rt6]. 8 53
AlLHOME o]9 22 ARs o|8ste] 3-F[= 7IHh Wknt
AAHFH Y 715 Tt E AlAHS AASHIC

22 UZat AJEFH 57 g

UHra RGEFH S8e Qe JENEE Qeike HR &
HAIEE olsfsior Sty 18 1(@olkeE URI MtEFH
A8 A g¥e Holrh oY mge Attulstep form wave)
O} HAnkpulse wave)E St FEIZ I8 1)t Zrh Y=l

Forward potential pulse

(a) (b)

U =

Step form wave

Potential

Pulse wave reverse potential pulse

Time

<Input potential>

!

1. Input voltage?} 2| response current?} er?’¢
Off Hl2q3t0f LtEFS

@, ©

% sample 1-smaple 2
3/ - ==

.. sample 1 sample 2 .
e ——— Time

~ sample 2

. <response current>

Potential

sample 1

Current

2. forward potential pulse@} reverse potential pulse@|
BEEE samplingsli A #0|S 78

< Result of SWV. >

I8 1 Ry A[Ey 58 0 () Y8 74, (b)
QZtEE Y AP BY, (o) Al TE 58 AR 1
%, (@) ZEIGAE &8 MR O

Fig. 1 Square wave voltammetry measurement process (a)
Composition of input potential (b) Applied input
potential shape (c) Measured output current vs. time
(d) Potentiostat output current graph

Trans. KIEE. Vol. 65, No. 4, APR, 2016

so] wet RHERE I8 1oAY e ol HlEiEto] LERITE
O71A, te JLol AFSHA FAE AREL R 8949 XE, C=
BT Atoje] ®7] o]5F AHIMAIEAE LIEFHCHT].

o, SEARFY "Auto] S1F & (forward potential pulse)1}
gAute] ollE R (reverse potential pulse)l] ZRE &, o F
7] s8¢ AAE A AFRIL 7ME Ao £ RRAY WRE A
H(sampling)all AFOJE 5kl O] #E U™ (step potential)
ot tISAIA I8 1DAE I8=E T8 4 Arh o] of 13
HF(peak current)?} LER = AQI9F 113 A7 AVle 53
thedol He EFI O skof met tiEA LERUTH

23 U2ut MAEY 54 2Rl

I8 2= AMASH ZTEIGAES BEEMAEE HOh vRut &
FRFY SHIZE 71EHQ THIGAE S20] 12-bit dual
DACE ol&dl Y A9 mge Yol HAE T
A ERE ZHFPRE EAWAQUUEA ZE7|(transimpedence
amplifie) & O]&3d}0] [ gO= WMEISI0] ATmegal280] U
de 10-bit ADCE AFSIACE #2014 golgd = QIR0
10-bit ADCOIAE= 5V FLE 7IEHAYOE o0 0~5V ARO]
O] Zro] 1024702 L0l BT} &, 0V 00]al 5V 1023
o] Hrtt.

E 2 ADCOl ¥ Fgho] e ADC £ &1}
Table 2 ADC output value corresponding to the ADC input

voltage
oy 2 ADC &8 23

ov 0

1V 204
2V 409
3V 613
4V 818
5V 1023

J9E 2HAAE SR JYge Vist 58 i
ARE SHHEE, 08 dgor wekeld S84 £
ol Lkg & 7] miEol HA &9 dek gl 25VE H

@ ® ®
Potentiostat

(=1 O]
=
(=1 O]
=

® @
Bluetooth N RE WE CE
=

J8 2 AEs Uiy ZHSGAE E54AE
Fig. 2 Block diagram of the developed portable potentiostat
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