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Development of small AC voltage superimposed displacement current measurement
for light-emitting electrochemical cell
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To deeply understand operation mechanism of light-emitting electrochemical
cells (LECs) and put them into practical use, evaluation of dynamics of carriers such as charges and
ions is highly required. In this study, by combining displacement current measurement (DCM), which
can observe carrier dynamics, and impedance spectroscopy (1S), which enables quantitative analysis
of impedance (2), we developed small AC voltage superimposed DCM (AC-DCM). The AC-DCM successfully
separated Z in forward and reverse scans, and we found that Z in the forward scan is larger. These

results suggest that AC-DCM is a powerful tool to observe the dynamics of carriers in LEC.
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1. WFFERRMA LD 5

BRI OGBS E (B ER) & A A AREEN SRR D TEMNE 24 5 E5AL %
Jetv (LEC) 1%, & D3EHLISKE, FEFICTEIICHIZE - BRI ED b CT& 7. Zhix, LEC ®
TG TR R 704 AV HEEB G BRSO A 728, LEC |38 & TR, B
FENRREE W R A2 FTH7-0TH 5. BUOREFRZF ST A ACEBERIEZA
4— K (OLED) 23&% %7, OLED &gtz a 3 5Dicxt L, LEC X1 /@t (Emz s
DTH 3BHEE) ObLDHEL, MOTLLY L ThsD. S5 LECITLENDEWEED
TEMEZERTE 0T, fiEa A M2 RIBICHETE 5. L LS LEC I3 bIZIZE
S>TELT, BTOEMEREL, FOSEHEE LB EOR EBLERIRTHL. ZDOFE
\CHLEEMEClE, LEC OEMEBIEZZE LN, T340 AWFLIC IS W I GHES 259 5 =
ENEELEZD.

LEC 1%, OHUNEEIZES A 4> OBE) (o), @EMmAE CER _HEEOEK, OFHRE
RS DEMRIEN, OFEFLERTORKHEELEEVIBBEEZRTEETLIEZ AN TVD
[1,2]. A 7 o —7HESE (SPM) (IZX->THLMNZENZ LD TH DA, SPM TR
iz L7-R CEmEA) @ LEC I2 oW TirbnuCns. 2% 0 ZoEEE T VIidicH EiE:
STV BRSO LEC 125 LTI T LE RS L IFE 2720, S 512 SPM 2 X A5l
TEFEARIEIC BT DN BN A DBINCE £ > TWAD. ZD7-DT A A2 MR L LEC %
FEHT 5720121%, LEC OINEREDHFHZIE > TNDHA AU RBMEVSTF Y VT DX A
F 27 R B AT RE AR FIENMETH D,

ez Xz E TENEREE (DCM) & W) ESHIEEE VT, OLED A SR
RRrZ 2% (OFET), HHEFREER (OSC) ZHEDOFEERT A4 ZANICKIT 5
T DOZFEE 2 T X 72[3-5]. DCM TIE =AM EITE (V) ZE HIZHNM L, INEER ()
ZHIET D, Iyl EBFOEDRHERE (Cuo) (BT D720, CVIREDOZALD 5 Bl
DFEARCAZE, B, HHE V-7 “BR OB T 23T 52 £ TE5. 2Ok
B a1E7 L LEC I2xf L TH DCM (2 L 2FHlABAtA STk Y, LEC OISO
N R—=7EHICER L TCWD ZERHLMNE 2> TNAIBl. 20X 5 I a97CVIllE:
Thoir A= 20 AS) TR WFFEEZA LT 23[5] (IS IXEWE L2 /#H 5
B, “EFEIRIEIZBIT D FHtioANATEE), DCM TIHHE DA v E—X A (Z) %
ERBMICHET 2 Z LN TERNEWIENH - 7.

2. WEoHB

ARFTE TIEV i (U2 AR EE (V) ZEE LIZBEIE (Vap) ZFUNEEL T 25 “BUhE
HEM DCM (AC-DCM)” Z#ET 5. ZHERNRT () NEESNIISEER (lap)
AT H 2 LT, BIRARERT OZEENITER L2 ZOFHE 2 FTREIC T 5.

3. WHEDTTIE

AWFZETHEEE L7 AC-DCM DOHIER %2 X 1(@)IRd. 2 FEHOBIENH ) WTRER T BN
A% (WF1974,nF) ZE AL, Vi &V 2 EENT CEE L CEFICHM L. IapldiE
W/ BIET 7 (CA5350,nF) #/-LCA> rxa—7 (DPO2014B, Tektronix) %
THIE L7, 2Rkt b a0 2 FE T 2 TETH Y, miln ARt %
oo ¥E2—/L (H10721 & CA6438, Hamamatsu Photonics) HiEAL TV 5.

AC-DCM DO %X 1IZ/RT. ERIFVAp EIER LTV, TH Y, FRIFHEHAEa T 9
ERWTESADIApE R L TWD. Iapldle E LS 725720, Voo & 1 & bl LIRS H & A7
2 (0) 2352 LT, FELE (ETFM) BT 2Z2HHTHZENTED. Vg
Vo DARNE & AR ITRE 2 A BTN E 2 HID A, BIf2RER OXENCRN L2225
DEWVH HIDOTDIZIE, DI L 2L Z MR >0, @WK iEEE (& JE
(f) MUELRD., ZO7), 0<Vyi <3V, Vie =100 mVpp, firi = 10 Hz, f,. = 625
Hz [ CTHIEZIT- 72, ZORETIE e = 625 THDHMNE, 1.6ms fiF, OFEY 96 mV 4
WZZEHHTE 5.
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X 2(a) 2@ O DCM % AV T1T - 7= LEC ORIER R 4274, ES BRG] TIEEED LA
WZEEWCHEIN L, 1V HENBEERPITENTND Z R 0n5. EEEEZITVRLE
WA RSNV TIE, BEOBDIHEVEREA L, 1V UL FOER AL 7 A58k Tl
E—EDCHHINLTND.
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DBWINTHR L 5. W mdms| D56 b BEOKIFMEFEITW S 28, AKEINE T iEi <
—Im ZBN X VEEFEICHED L, TO%BENDIRe ZOEME/NEW. 20X 5 I @s i &
D BB 2R ZEDNBIAL TN D DS, Z OARTFIEIIAEHME T2 OMFIRDEE L.

FIZTWRIZM 7 vy N&iTHoT=. M7 vy MIZ7' v v MEkk Cole-Cole 7'12 v FDO—FET
H Y, B ZIXFEMEIFEARCIEFIEIFE OGEIX M ERLR0FZ7 vy M ERIUER, 0¥
BRI EBRICES RN EWVIEEERDH Y, COEMIZER LIz ay b THDH. X 3(b)
\ZZEDFEREZRT. EEEZ OV ﬁ)%t%bﬂéﬁé L7235 TE 3% Re M a4y M BEE 1B
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AT LA EOFEIRIZ W TIE, MBI N EEZ 2 E LIERCIEFIRIE CTH D Z & 2mi L
TWA. M7'ay MZEBWTHIREIHMIC K DEFERBE CTH D Z D, TOEITEI
COBIEARGHEIZER L TWD Z ENbnsd.
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