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A survey on impedance standards and their application
for evaluation of battery devices

Ryo SAKAMAKI

Abstract

In this report, surveys on impedance standards for safe use of battery devices are summarized, and discussions
on future research plans are presented. Though impedance spectroscopy is regarded as a promising method for
monitoring of the batteries-under-operation, impedance standards supporting the measurement reliability are not
fully established in the required measurement conditions. Precise low-impedance measurement techniques under
low-frequency conditions, and fabrication of calibration apparatus for measurements of impedance in successive

broadband-frequencies, should be considered in order to enhance the calibration capabilities to meet the required

conditions.
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HAHD, AT E RS 2720 0®ERICE T, M
M OWPUL 70 F v /82 & v A2 & B iR E
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NMIJ OFZIEHEOBIAX & TVD o4 8% X 13 127K
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A ETHIEE 7o T D | M e IE 505 STk
26 IZFiE ST g |

(a)

E13 IVD BIEHE .
() WIEE, (b) S8

324 A CE—4 RIEEOAIEEEH

AV E—=5 v AR (R, ¥ Y /308 Y A) O
BAFIRN A £ 3, 412F 072 2N S DFKIE NMIJ &
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1.592 kHz 123\ T 10 mH, 1 kHz |23 100 mH @
42505 v AEDPER SN TS . EEMEEIH
SN L CKHEA) RS LAbELE S v E—
v AREREN ) FRIAR N - A v ¥ A O
TREMGTHLIDRGND . D720, ZOHBAD A~
V— o ZEiE R A5 2 L2 X o C, HFERIBOEHI
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LOEAIL L 727 NA ATH D720, R, C, L % EEA
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TUAF YN T EF X0 VA% 52 DEMORS
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T AAF YN H

VE—H AT oY

T

FyNTH A

T EAMT Y oY
AL
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720 EBEOEBHAOMEAD TEILL TS .
T2, HRECTEM SN TS ALH L0 T, K
I & E O CMC % £ S 4172\ . PTB,Laboratoire
National de metrologie et dessais (LNE, 14) , National
Measurement Institute of Australia (NMIA, %) , National
Research Council (NRC, Jill) & NMIJ & 0 H{& A1 >~ & —
82 ZMOZEFARPEAE DA S TH Y |, LNE, NRC
FEA V¥ =5 2O RARFUR HE Al & v T
L. Xy Ny sy v AL PTB, LNE, NMIA, NIST,
NRC, Korea Research Institute of Standards and
Science (KRISS, &) (3 NMIJ & D k¥ v /83 % > 2
M OREE#E A ¥4 L CB Y , PTB, LNE, NRC, KRISS i
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Y ARG EE L B I NMI &0 L WHE PO E
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EERMICEEE D NMI L) b Y E—F 2 2
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w5,

x5 FEDB LV JEMIC O EHTE # O B A IR .
WO L TR LI EE T hH 5.

n 0 Q K MQ
NMI - - - - .
S 0o 0o e 000 0100 1 1 10 100
NMIJ
JEMIC
PTB
LNE
NMIA
NIST
NRC |
KRISS
£6 FEB LV JEMIC OF ¥ /3y 5 o ARHED BRI .
B LR Lol CcH 5.
: iF . pF aF : ur mF
NMI - - -
1 CI (| 0 100 1 10 100 1 10 100 0 1 10 100
NMIJ
JEMIC
PTB
LNE
NMIA
NIST
NRC
KRISS

AIST Bulletin of Metrology Vol9, No.3

June 2016

364



A ¥— 2L Z N R IGH L 72 EE T34 A Gl 12 B S 5 SRACFE

xR7 HZEBIUJEMIC OA ¥ ¥ 7 % v AE#EOEMIRD .
WYL TR L0 HRATH 5.

uH ! mH : H
NMI

4. A1 E—4 2 XIZEYIROEE & HRHEKER
BETNA AOREEE | SCRIKTUEE L Xy 8y 5 v
AREHEIHFICEE CTH D . 33H TR B, Ml
OREHERBIIE NMI L) b A v ¥ =5 v 2ADfEi#E%
s LW B EIA DS 5 AT, 2 AUISCHIRPUE#E 2D W
TIHEORE#EIL S v &~ MRPUEELZ A TR0 T
HDH . x v MEPUEHE O W TR SCEL 32 12 EEMASH
FEINTHEY , NMIJ TLHZELZED TS, F v /8y
5 AEHEERDL L FFIZPTBIIE T ¥ /80 7 v AE
HEDOAEHHEA TV B 720, PTB ZHLLIZHA L 72 .
RS - A v =7y AR EH S 5 LTI E
THEA BRI T b C& /2. 22T, QllEZEED
HEIHIEL, OREEF BT S -5 2L IVD DA
A Y E—=Fr 20sE, QEEIFE 7Y v DHICL S
THE DL, \ZOWTHE - BET L7 .

4.1 BIFEEOBENFIEME

mF 7 7 ADF x 33 7 I FMERTE2 AT LT oK
E2E S PHARIRIE 2T 2 & TR 2S04 B 7200, HE)
HICRIETX 2 MERZHBET LEILZE LY | &
NEFCHBKECTE2/ V=¥ 27 v VICET 2
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T, EE% IVD ORIEEBED T2 5 10 VA LKT
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117 b2 %M (1 kHz, 10 V) DFERIZOWTLR L.

2016 46 H



14
6000 5 «1E8 n —
g sowo | ° «2@8 510 .
= 4000 = 8 iy
] o g
23000 |0 o E
& ° o G 6 8
o 2000 °8 e 2 o
é 000 | © o @ 3 4 . ® al1[EE
0 2 «2@8
-1000 I — 1]
0 0.5 1 o 05 1

Nominal ratic Nominal ratio

(a) (®)

16 &5&MICB 2 IEREOWEER . 2 BIEE T2, £
NENOHREIRT .
(a) 2 Hz, 001 VIZBIT 2 HIERES (b) 1 kHz, 10 V2B
UF % A 5

1kHz, 10 ViZ, 1HH D 20 H b IZIZREECHHRME
MPROCTEHL 1M E 2WBDY 7 IPEE TS .
2 Hz, 0.01 V CTHEY{E & 72RO E G R AL LA AR D
TREL, 2OFHMEICZ LW, HEEOREIZH
ez b fto T, BEHFEOERMCTIZEHMELE ZKT S
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