H I O KI Measuring Instrumentsl
for the Battery Industry

Production
Processes
Research
Development

Introducing HIOKI’s line of measuring
instruments for the battery industry




Supporting the batteries of today
Leading the way to the batteries of tomorrow

Hioki contributes to the manufacture and development of batteries
with comprehensive and robust measurement solutions.
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Commercialization of [ithium-ion batteries Is proceeding across the board
as manufacturers bring to market products ranging from compact to large-scale models,

Lithium-ion batteries (LIBs), 2 tvoe of rechargeable battery notable for their extremaly nigh lavel of performance, have bzan used primarily
in off-the-shelf preducts such as notebook computers and mobile phones. Over the past few years, manufacturers have been working with
automakers and other companies to optimize the LIBs used in electric and plug-in hybrid vehicles with large variants that offer an even
nigher level of parformanca and technology inthe form of ennanced safety, higher cutput, and longer service life. Efforts are also underway
to bring LIBs to fixed installations and industrial applications, including use in storage systems in residential and commercial setlings (for
example in buildings, shops, and manufacturing plantsy, in industrial machinery sush as forklifts, and as amergency power supplies for
facilties such as mobils phong base stations,



Lithium-ion and next-generation batteries
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Lithium-ion batterias, a typa of rechargsable battery
inwhich charging and discharging is eaccomplished
by the movement of lithium ions between positive
and negative slectrades, are expacted to ses broad
use in applicatons ranging from off-the-shelf
commearcial goods to vehicles dus 1o their low
waiaht and high capacity. As part of the global effart
to wean socigty off carbon-based scurces of energy,
resaarch g expanding to boost capacity and extard
sanvice lifa for use in slectric vehicles.

All-solid lithium-ion batteries

All-salid batteries would offar 2 nigher lavel of safaty
since thay do not wse flammable electrolyta.
Research 1s underway lo develop such batterias for
use i vehiclas since they can be chargsed in severzl
minutos.

Fuel cells

Fuel calls ars like ganerators that use a substance
such as hydrogen as fuel Fuel cell-powered
vehicles offer a high leval of convenience comparad
to electric vehicles thanks to their long range and
fast fill-up tmes. Fuel cells are a well-establisned
technology that has  already besn ussd in
applications such  as  forklifts  and  residential
cogeneration systems.,
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Solutions for Lithium-1on Battery Production Processes

LB research and development as qualty Detecting contamination, separator damage,
control of elecirode sheets continues (o evolve and short-circuits between the negative electrods and enclosure

c!n—\l

L e
Insulation Tester ST5520 (left)

Super Megohmmeter SM7110 (right)

Before electrolyte filling

Constant
—wrrgnt R Apply 5 voltage to the device undier test and Measure voltage with a DO voitmater.
- - f:!élggggnt measure the nsulEkion resistance Applying & voltage altsr the Datlery has peen lilled
measirament with elactrofyte can causs damags,
| [; Frobes :
e Composite lave L /
- Lo Z

e currsnt colisctar

Detect shovtnrcuits between the negaive sleciiods &d ha enclosure by
=azuing fha DC witaza babwmen the pasibve alcliosa ang tha
anciozire tharely prmating g asistion inthe batery's sapdoa i,

urement diagram Current coliector Cetect metzl contaminants and ssparatar damage
by measuring  insulation resislance.  Incomplsls

Keszire he potentg = the skoroes shed sulaes e use 8 popi- izclation of elecirodes can result in fire
tary Haki anati zal ieshni ue o Bolsis the ca~paeits layer r2aetan

Meas
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cumant sallzatar, Sutput thi valus 10 2 usntiy tha intarzae reEisEns, 3 rasult in an arenecus non-delective judgment A contad check fundion s indspensable for kesping defective
procucs from being passed on to the nest produchon process or shipped

suanfity thathas matbaan poesiba b 9: cartan inha past,
1 1

Sheet cutting and i )
stacking Tab welding “

Electrode sheets

slurry

Veritying the quality of cell junctions

Multichannel measuremeant No-load voltage measurement and busbars

Switch Mainframe SW1001 (3 slots) DC Voltmeter DM7276

Switch Mainframe SW1002 (12 slats) ;
Violterge drop between non-defeciive @nd detechve batlery

S Gradually a
difenee TCMEASNG gpenng

m
& differance
. jai}
ASR. Multiplexer Module SWS001 i
o |l o a i) 5
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o
A Multiplexer Module SWo002 o e
- — iy Aging time
S— T e N Verify weld quality by measuing the resisfance ar
3 RS call juncticns and busbare. Delacive walds cause
Interfaces 2 it =‘T!'_»1=5"«"£'5_'°3v“- sbdzrary incressed registance atthe connecton, resulting in
sipatil o Tsstina e sy graater nsatloss during charging and recharging.

@ s L - duptodsclapd.sBis vl Tegbds b
L TSR gw //(( can ke diseovared with dhortaging tmes 12 i i The RIM3545-02, whick has a builtHn multipleser,
= o ete v asd so et sight wollspe dimps 22~ D2 d=tezled, can pertorm 4-ermina rasisiance measursment &1
up 1o 20 locstons.
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& . 1 9, ) BMC connectors — :E' Egy Connectthe DM7276

-; : / / Example of = -°| Upto 264 channels

K connected g— (2-terminal measurement: 22 channels)
i i instrument

@ @ LG 4 Using the Multiplexer Module SW9001




Simultaneously testing

temperature and voltage

Test charge and discharge

Evaluate and test BMS

Wireless Logging Station LR8410
;@

Continuously monitor up to 105 channels.
Simultaneously measure temperature, heat flows,
and cell terminal voltage.

Avcurately pesess the relabonship  betwesn  bettery
characterisfics, fempearature, and heatng by simultaneausly
measUring cemgerature,. heat fiows, anc waliage st muldple
oaints. SimulEnaous mulipoint measwement capabiitsis a

must 5ince high macule valtages mean mag calls 10851

Evaluate batterizs duaring aging end actual aoerstion,

Chargeldis-
charce powsr
supply

Battery

Accurately idzmite capazity |Ah W chargsldischargs ..urvas
s chiarga/disshargs s sy sffisiency and festry

maasuning vaftage and surrant during shargs syoias Infagratainta
a systemlinkad to a chargsidischargs pawsr suppk.

Evaluate high-voliage, high-curent setups with the
ingtrumenit's 1500 V2000 A rangs.

" BMS board
12 chgnnel connection exampls
Simulate open wires and shorts in a battery of up
to 1000 ¥ with channels connectad in seres,
Hizhazourazy ziznd camrdfion ane masswarant mpshilfiss am

ugatu«than gyabiaing BMS catormianca, naation, the byt valy
fefarnatie unear snaral cansitions i usafu when saleting satat;

EiLile-in high-securacy output cireuitry snd voliage
menitoring cireuitry suppart high-orecision EMS | Cs,

Seal vacuum drying

Electrolyte filling
and impregnation

Modules
Pack testing

Cell testing

Discovering and analyz

instrument with a swilching system.

ing the causes of cell defects

X

Test electrolyte resistance and reaction
resistance.

Idantty the causee of battery call delscts by messunng AC impedance at mulbipls faquenciss. For axample,
you can ioentify batterles that have issaes with electiods readions at the electrode interface by chedking
impedance at low frequencies: You can also axtend this aopreach 1o cover mdltiple channsla by comiining the

Measuring internal resistance and
no-load voliage

Battery HiTester BT3562A, BT3563A, BT3564

Batiaries exhix
electromative foroe (EMF] With EMFE .
= ——  Measunngintemal
[X M redgance with a DO
ressEnce metern Mo
Mesaunnginternal
reggance with an
Yaoltmeter AC resistance meter:
Vs
AC messursmment current

Measure intamal resistanca and the battends na-
load votage at the same tme. Since measursmeant
can be carrisd oul quicky, this agoroach s wsll
aiiled o shipping inspecionz and aceaplance
ingpections of celle ana bateny packs.

oo Up to 72 channels

. _ 1

connect the BT4560/IM3590 —

(4-terminal pair measurement: 6 channeals)
Using the Multiplexer Maodule SW002

o =zz
= o
— .

Using the Multiplexer Module SW2001

Crnnect the BT3562A or BT 3563A/BT3564
Up to 132 channels
(4-terminal measurement: 11 channels)




Solutions for Research & Development

g the internal resistance of fuel cells Special edition
speciffcations

i pack wire Special edition

specifications

Assess fuel cell characteristics in real time
while under load.

Detect wire breaks in battery packs with sweep
measursment starting at a low frequency.

BT3563-01/BT3 564 with

s . special edition specifications

The BT3563-01/B13564 with
special edition spedfications
features increased noise

Measurerment of fuel
coll's intarnal rasistance

resistance to raduce the X
effects of noise fram load
devices. The Instrument can
ascertain fuel cell state based
on impedance measurad at a
frequency of 1 kHz.

Large
diffarence

1 { i)

=80 ¥ DD 18138520 1) sl it e i el
el gt values 1 101 d delen roducis.

+1000 V DT (BT3584)

[ Simulated FC load
| Load

device

Detection of wire breaks is simple since il is possible to comaare poinia
sxhibiting large diterences.

Evaluating charging and discharging in finished vehicles

Measure power in up to six circuits with a
single instrument.

Supports multiple charge/discharge tests

Inwerter olor including for auxiliary batteries
Accuralely measure charge capadly and discharge
falan Vi magnitude by accurately capturing voltage and current
AC/DC current probes g v yeaptunng vollag

« High accuracy: +0.3% rdg.

+ Operaling lemperature range:
-40°C to 85°C

« 20 Ato 1000 A

values at 5 MHz sampling speeds as lhey change from
mameant to mameant in tha battery under conditions af

actual operation while a finished vahicle is driven {in
WLTF mode, etc.).

Power Analyzer PW6001

IMeasuring the volume resistivity of composites

“ Resistance Meter

oo danyide: ¢ RM3545

aeae F— L

| 7 For measuring
b | B B olume resistivity,
CE— RGPl s.riace resisivity
v i T N s "-"‘ 3. i

. 4-point probes (5.0 mm pitch) 4-point probes (1.5 mm pitch) and conductivity
e — RM2010-01 RM2010-02




Other Solutions

264-channel logger for multichannel battery evaluation and multipeint Cole-Cole plot generation: SW1001/SW1002

Multipoint Cole-Cole plots when used in combination with the BT4560 Multipoint Cole-Cole plol spplication vindovs e =0 ¢ —

Corral *Lpplication supparts up to 12 channels
Wirg
-! Corial e Sonnecion [ FEiEce ol —
s O g cebe st ——
- = \ .
s 001 '\”L’-'Z\:';}'ﬁ:f”
High-precision 264-channel logger with 7.5 digits of accuracy when used s e ol
in comblination with the DM7276 Sagnoihtion sppicabonimitdo sy
Corral wire
— Connestion _' . —
Comrslm!re\?_l | cahls 7 ""”'““J_
e il . i Wessurement
SWAD04 Cables

Example battery test sstup: SW1001 + BT3562A + DM7276

m i i Babery i
Control PC ShIE \ -
Battery r=' - i
] measurement / \\
[ Ise of separate instrumants: wauld
_m— 5 nezsssials twa son
SW1001 Baltery terminal, resufting in £
— Measurement | * / ' = and mats
switching A S sisppanss caussd by lauly contact
m : By using the SW1001, you can reduce the frequency at
-High-precision AC-IR measurement RT3562A which probes must be replaced and thereby lower run-
-H|gh_p[m|s|un OCY measurement AC-IR - I'Ilng costs since Oniy ane prdﬂe s rﬂuired per terminal
measuremeant to connact the instrument to the battary.

Maximum input of 1000 V for testing high-voltage battery packs used in EVs and PHEVs: BT35

Safely and easily measure high-voltage battery packs with Pin Type Lead L2110 that Maonitor total resistance using analog output
can handle up to 1000 v and BT3564. functionality.

ET3554
E—
-. Arvalary butput
- 1500 mm i i 1o racorder or
” } Ingoar
s ' EiE§ass

- Wibsration
tastar for BV
battery pasks

Safely perform resistance measurement for terminals that are nat i
easily reached, terminals that are spaced far apart, and high-
voltage bushars.

N Record fluciuations in total resistance dunng wbration tsgting.
B Uss in conunction vith a recorder or logger to
I Fin Type Lead L2110 (sslling separataly): Tip length of 50 mm and diamater of 7 mm simuftaneocusly record lemperature.

Portable model that's ideal for diagnosing degradation of |ead-acid batteries in the field: BT3554-50

Make reliable measurements while a UPS is operating thanks to improved noise resistance and save the
results in as little as 2 seconds.

Legacy prowu

.. .| Br3ss4-50

New L-shaped
probes make it
- ] easy lo measure

pAver sUpEy = = g0 deep inside a
Even reliably measure confinuously online Inverter systems Comparison wilh supsr UPs.
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+ Production-line testing of high-voltage battery packs and

battery modules

 Testing of large {low-resistance ) cells
- Built-in contact check function

Battery HiTester BT3563A / BT3562A

BT35634 BT3563-01 BT35824 BT3582-01
Rated input vohanes: | Ramd input volrage: | Rated ingut voltage:| Rated input volage:
. - £300 VDO 300V DC 00V DC 60V DO
tl?t"'m:m PP i raed | Manmum reted | Masimonirated | Masimu rated
e voltane to ground, | voltage te ground: | volrage o ground: | voltage to ground:
+300 W DG +300 YV DE 00V DC 70 DC
Rasigtancs 7 ranges
Egﬁ;ﬁfgme”' 3 me (3.1000 met, resolution of 0.1 L) to 3000 € (3000.0 2, resdlution of 0.1 12)
dranges Y DC | 3Branges BYDC | 3ranges BV DO | 2 rangss: BYOC
ek (+E.00000Y, (+B.00D00Y, {£B.00C0D Y, (LB O0CCO Y,
I;iﬂq%fen_ o resoluticn of 10 V) | resolution of 10 uY) | resclution of 10 4] | resciution of 10 g
S 0 300 Y DT b 300 DC t ‘00 DC toB0Y OO
At (£300.000Y, (200000, (00000 Y, [£60.0000 W,

resolution of * )

resolution of * ]

reselution of * iy

resoluton of 10014

Sampling spaad

EXFAST 4 ms; FAST: 12 mes MEDI

UbA 35 ms; SLOW: 150 ms

Extarmal [/O, Extarnal /0, Estarmal /0, Extamal /O,
Intartaces R3-232C, RS-232C, R5-232C, RS-232C,

L& GP-IB LAR GPF-IB
Bl Contast chack, comparstor, aralog output (displayad valugs: OV to

3ANMDC)

- Support for direct maasurement of up to 1000 V; rmasximuam

display range of <1100 v

- Testing of high-voltege battery packs for EYs and PHEYs
+ Spark dizcharge reduction function
- Built-in contact check function

Battery HiTester BT3564

Masirmum input
wollagia

Rated input voltags: £1000V DC
Mewirmum ratad valtaga to ground: 1000V DG

Resistance
IMEASUTERTENE ranges

7rangas 3 mi (31000 me, rasolution of 0.1 pll) to 3000 {1 {3100.0 2,
rezsolution of 0.1 )

Woltage measurement
ranges

Sranges: 10V DO (=5 83889Y, 10 pV) o 1000 W DC (+820,939 Y,

1m)

DC input rasistance

5 MO

Sampling spaad

3 speads: FAST, MEDHUM, SLOW

Responsea time

kMeasurament response time: 700 ms

Interfaces

External [[0) RS-232C, GF-IB, analog output

Fungtions

Contact check, comparater, analeg cutput (displaysd valuss: 0¥ i 3.1 Y DC)

Selling separately: 100V measurement [eads (for measunng high-voltage batteries)

Fin Typa Lead L2110
High-voltags battery
maasuramant, 1000 Y
o

%

Fin Typa Laad L2100
\ High-voltage battery

ﬁé‘/n’} /(' maasurarment, 1000V DC

e

\.\ Tip replacemert (for either

L2100

4 ) L2110 or L2100}
/ | Tip Pin 77280
/ For replacing the tip of the

Pin Type Lead L2110/

- High-acouracy msasurement approaching the performance of

a reference nstrument with one-year accuracy of 2 ppm
{DM7276)

© Low-cost base model with ane-year accuracy of 20 pprm

(DM7275)

- Built-in capacitance-iype contact check function
- Universal power supply to accommadate glatal production

DC Voltmeter DM7275/DM7276

DM7275-01, DIM7E75-02, DMT 27503 | DIMIFETE-01, DM7276-02, DM7ETE-02

‘oltage risasurement
rENgEs

Sranges: 100 my (x120.000 00 mV, rasolution of 10 nV) to 1000V
{=1000.000 0V, rasalution of 100 L)

Basic accurasy

10 Vrange

+0.0020% rdg, +12 Vv

10V rangs

<0.0009% relg, +12 v

100 i 1o 10 W ranga: 10 GO or graatar/10 MO

INpUTresistance |y ann 'y range: 10 MO

Temparature -A0.0°C 0 60.0°C, basic acturacy of +0.5°C

measurameant (Cambinad accurany with Temparature Sansor 22001
LAN [100Bass-Tx), axtornal O, USB mamory stick, USB ravice [USB
2.0 Full Speed)

Intarfaces Optional intsrfaces

GF-IB (DM7275-02, DM7276.02), RS-232C (DM7275-03, DM7276-03),
printar (DM7275-03, DM7278-03)

Funetions

Maasursment agsistance: Smoothing function, null, mpsrairs
coraction, scaling, over-display, auto-hold, contact chack, self-

calibration

Management assistance: Comparatar, Bin judgrment, absolute value
Judgment, leval display, statistics, rmaasurarmant information,
commurications manitor, extarnal /0 test
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- Impedance measuremeant
f accuracy: £(0.004 (R + 00017 [X|) [m] + o
M accuracy: £{0.004 [¥| + 0.0077 R [mil] + o
{Representative o value; B.dgt. during SLOW operation In 3 mil
range)
- Wollage measurernent
Resalution: 10 pV; accuracy: £0.0035% rdg. £5 dgt
{Can measure 4 ¥ at an accuracy of £790 P}
- Temperature measurement
Accuracy: £0.5°C (10.0°C to 40.0%C), £1.0°C (-10.0°C to 9.9°C,
40,1 to 80.0%C)
= Built-in contact check function

Battery Impedance Meter BT 4560

Woltage

[ 54 (510000 Y, resolution of 10 pv), single range

Resistance

M A0 miy 00 mo
MEASUremEent ranges e G0

Imirange: 1.5 Arms,
Measursment current | 10 me2 rangs: S00 md rmg,
100 s range: 50 md rms

Measurament i
0 o 1050 Hz
fraqusncy 1.4 Hz 1o 1050 Hz
it Coract check function, potantial gradient corrzction during impedance
s measurement, chargs/dischargs pravertion during AC application
Interfanss RS-232C, USB

"Flease consult us for spacial edition spacifications frmeasurement volags: 20V,
rmaasuramant fragquancy, 10 mHz)

Cptions: Probes and sensos

u
Cablzlzngth: 1m

“The B3EE-10 and IM3CO0
{=cuivalent circuit analkysis softvare,
availeble for separate purchase)
are required in order o perfom
lent elreult analyals with the

GEEE-10

IhA2590
13570

- Wide range of signal sources from 4 Hz to 5 MHz

IM3 580

+ Wide range of signal sources from 1 mHz 1o 200 kHz 1o
accommaodate ion behavior and solution resistance
measuremeant

+ Capable of internal impedance measurernant of batteries in the
no-load stale

- Cole-Cole plots, equivalent circuit analysis, ete,
Capable of impedance (LOR) measurament of electrochemical
compenents and malerials

Impedance Analyzer IM3570
Chemical Impedance Analyzer IM3590

IM3ET0 | [hA3580
Measursment LCR measurament, sweep measursmeant, equivalent circuit analysis®,
modes contnuous measuramant
WMeasurement Z,¥, 8 RsESR), Bp, Rdo (DC resistance), ¥, 3, B, Cs, Cp, Ls, Lp, D
parameters (tan &), G, (IM3500 only: T, o [conductivity], & [permitivity])
Measurement ranges | 100 m 0 to 100 MO (definzd in terms of Z for all parametzrs)

DCisplay range

Z2.%.Bs,Pp, Ade X, G, B, Ls, Lp; Cs, Cp:
+[0,000000 Tunit] to 88900 G [urit])
Zand ' Displaysd vsing absolute values
& £{0.000% to 180,000%)

D +(0,000000 to 8,959503)

£ +(0.00 to 99553 64)

Z.¥. Rs. Ap. Ade, 2. G.B. Ls. Lp. Gs. Cp.
o, £ +{0.00000 [unit] to 9 89503 G [unit])
Zand Y Displayed using sbsolute values
& +(0.000° to 180.000°%)
D =({0.00000 to 2.59999)
=(0.00 trz BIDAD.8)
£ +(0.00000 F junit] 1o 909.283

Basic accuracy

Z:x0.08% rdg. & £0.08°

=}
a,
G [urit]]
Z: +0.05% rdg, 6: 0.03°

[aasuremantfracueney | 4 Hz to & MHz 1 mHz 10 200 kHz

= [ Normal 1 Fics

% \EAr o s 5o 5Vrms

S | Honmal 0 phcto 50 mamns (up to © MHz), D pd s .
€ | 56 mods o0 e (*,000° Wbz b0 & M) | 10 A 10 S0 mArms
£ [Towimpatanca

| high-accuracy i to A Vrms (up o 100 kHz) 5my to 2.5 Vrms

E W or CV otk

= | LovHmpecancar | o o o R

| e 0 pd to 100 marms (100 m and it S
i I(Ughrhar\.ﬂtgjracy 10 ranges up 1o 100 kHz) 10 pd o 100 mAnms

Switch Mainframe SW1001 / SW1002
Multiplexer Module SWo001 / SW3002

Switch Mairframe SW1001/5W1002

Murmber of slots

3 {SWI1001), 12 (SW1002)

Support=d
modules

FMuttiplexer Module SWOOD (2-wire/4-wira)
Mubtiplexer Module SWA00Z2 (4-terminal-pairy

Number af connecteble
ingtuments

Max of 2: ona 2-wirs
instrumeant + one 4

instrument + ane 4-wirs instrumant, or one 2-wire
Tinal-pair instrument

Rl input woltage

60V DC, 30 Vs AC, 42,4 Wpeak

Intartases

LAN, U3B, R5-232C (for host and instrumeant)

ol - — External |/C SCAN input, SCAN_RESET input, CLOSE output [for scan cantrel)
SO0
| ' Multiplexer Moduls EWannd Multiplexer Module SWannz
n Cornaction typa | 2wirs or 4-wirs Adarminal-pair (G-wirs)
#“,_.;‘ Mumber of charrels | 22 (2-wirg) or 11 [4-wirg) 6 {-tarminal-pair) or 6 (Z-wira)
SWQE‘.ﬁQ Cortact typa Arrmatura ralay Arrahure ralay
. Chamnal gattching time | 11 ms (not inclusirg messursment tima) | 11 ms [not including measwremant tima)
Mazimum 1y O Vome A N 1 20 aEY B AD Sk
allowable voltage 60V DT, 30 Woms AC, 424 Vpeak | 80 DC, 30 Vims AC, 42.4 Ypeak
Maximum = 1 ADC A Anms AC (sense)
allowable current | | D0 T ANMS AT 2ADC, 2 Arms AC (souree, retum)
Feasurerant comestar | D-sub 50-pin D-sub 37-pin
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Product specifications

E(}
Multiplexer Linit 223003
{option)

- Maximum resclution of G.07 pdl, maximum
measurement current of 1 A

- Measuring range of 0.00 0 {measurement
current of 1 4)

- Muttipaint measurement {20 four-terminal
channels. BM3545-02 only) using the
Mutiplexer Unit £3003 {selling separately)
Built-in contact check function

- Ideal for busbar measurament

Usge forbbushar
measUrement,

Resistance Meter RM3545 / RM3545-01 / RM3545-02

Rssistarce
IMEASLEBMEnT FEnges

10 mil t 1000 MO

Measwrement current

1 A0 100 nA DC

Temperature
Mmsasuramernt

-10.0°C to 9.8°C) basic accuracy: £0.5°C (cormbined accuracy with
Temparaturs Sengor Z2001); -90.97°C 10 899.2°C (analeg input)

Sampling spead

FAST (2.0 me), MED (50 Hz: 22 ms, 80 Hz: 12 mg), SLOWT (102 ma),
SLOWE (202 ms)
Spaacds vary with ths rangs, £ 0 ms is the lastast spasd,

Temperaturs corraction, offsst vohags correction (OVE), comparator

Functions (ABSREFY ], biry judamert, panal savs/load, DA outpul, sortact
chack

Mutiplexer Suppartad wnit: 23003 (up to 2, selling separately] (EM3545-02 only)
Selact 1 of tha following for use with remota function, communications

Intarfaceas miaritor function, data output function, and mamary (50 data points):

GP-IB (RM3545-01 only), RS-232C, printer (RS-232C), LISB

Electrode Resistance Measurement System RM2610

Measurement target | LIB positive electrode end negetive electrode sheets
Maasurameart Interface rssistarce betwsen comprsite layer and durrent collssior [Qom?]
parameatars Wolurne resistivity of composite layer [Dem]

Caleuation meithod

Analytical calculation basad on potential distribution

Data enterad in
ardvance

Cormposite layer thickness [pm]
Current sollactor volume resistance [Dom] and thickness [um]

Meaasuramernt tirms

1 rmin. standard (measurernent tirme + analysis time)

IMeasurement crobe

48 measuramant pins

Systerm sompanants

IMstrumart, msasurama nt prabe, computar {provided by ussr)

o A RV VR e Vi R YR v v yigioviget

-
w| gleFigs

12 channel conneclion example

Battery Cell Voltage Generator SS7081-50

humizer of channels

1z

Mazimurm seriss
connastions

Series connections with instrumeant up to & raximurm sarial output
wollaga of 1000 V

DC voltage: 0.0000 V10 50250V

Cutput range F +1.000 DO A
{4l chanrels ars g‘j’"ﬁ?“m Continupus cutpulwithin the rangs of 210 mA to 210 mA
indepandert ) I‘p‘l_ﬂ Meximum cutput fime of 200 ms if cutpod 15 less than
e -210 mA or greafer than 210 ma
DT voltaga -0.00100 ¥ to 510000
Measurament =
DC current

ranges

{2 ranges) =120.0000 WA (100 WA ranga), =1.200 0004 (1 & ranga)

Yoltage autput accu ey

+0.0150% of seting £500 PV

it BRI 15

+0.0100% rdg. =100 py

Current measurement | 1 A range +01.0700% rdg. £100 pa

ACURACy 100 pArange  =0.0350% rdg. £10 nA
Assistiva functionality; smaathing, 10gsging maasuramant, mamory
output, output pin switching (open, short simulation

Contione put, output pin sw g |open, | !

Anomaly detaction functionality, Dvarcurrant detaction, output voliags
arormaly dataction, snclosura lamparaturg anomaly dstaction

Power supply

Univarsal {100V 0 240 AC)

Intarfaca

LAN

Exarmples of optlonal current sensors
{selling separately)

AGDC Currenl Probe CTG816-05
1000AMmNS

AGDC Currenl Sensor CTEE77
2000Arms

CTE84E-05

CTEg?7

Power Analyzer PW6001

Functicas

- harmsnic

IMeasurement of weltags’ currsnt! and powsr caloulatisn
mznt wavetemm recording, FET 2nabesis, sffizisnsy and loss calzulation, ussr-ozingd salou-
latisns. trend graph digplay. 8- oraph display G sulput. g

Mumioer ot channsls

Iviax, B (by channel when measuring voltage and current simuitansousyy

Woltages rangas

61 150D0Y, 7 rangas

Current ranges

400 Ao 2 ka [varies with clrrant senscr

Sampling

5 MHz{18 hitg

Fraquency band

DC, D1 Hz to 2 MHz

Powsr accuracy

+0 D2%rdg.£0.05%12 (DC)
+0.02%r g £0.03%t.8.[45 to 6EHzZ)

Data refresh rate

10 M/ 50 mel 200 ms

Imertaces

152 memany stick. Lakl GPHE RS-2320 external contral 2-inatrument synchranization
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< Get decisions in as quickly as 50 ms

Freely configurable test voltage
i1 W rescluticn, settings from 25 to 1000 V)

+ Built-in contact check function {to prevent errcnecus judgments

caused by faulty centact)

Insulation Tester ST5520 / ST5520-01

I sasuremant paramsrs

Insulation resistance (DC voltage application method)

Test valtages and
MEASUraMmEnt ranes
Lautnfmsnuzl)

25V 2V = 100V (2.000/20.00/200.0 M
100 Y =V < 500V [2.000/20,00/200.0/2000 MG
A00 % =V = 1000 W (20002000200, 040008280 M)

Basic acouracy

+2% rdg. +5 dat

25W =W = 100 [0 to 20 MY
100 =V < 500V [0 10 20 MO
500 W < Vo= 1000 % [0 10 200 kA0

Sampling spead

FAST: 30 msfsample; SLOW. 500 mg/sampls [switchable)

Saved data: Rated measurament voltage valug, comparator uppar and
lower lirmits, test mode, judament beep tone, test time, responses tme,

Functiong registance range, maasuramant spesd
Marmory capacity: Max, 10 sats (with saving and [oading)
Contact check function

Intarfaces RS-232C, adarnal /0, BCD output (3TE520-01)

+ Noise resistance that is 300 tirmes grester than that of the

previous model

- High-speed measurement as fast 25 6.4 ms
* Built-in eontact check function to verify contact
‘Max 2x10'7 Q) display and 0.1 A resolution

Super Megohmmeter SM7110 / SM7120

D current msasaramant
[ancurany

20 pd rangs fresolution of 0144 and accuracy of £[2.0% of rdg. +30 dot] 1o
2 mé rangs (resolution of 10 nA and accuracy of £[08% of rdg, +30 dagl [

Resistance display rangs

500 to2x 107 03

Voltage
measursmeant
rAngEs (AGCUracy)

SMT0 aned SMF120

0.4 to 100.0 Y (resolution of 100 mY and accuracy of £0 1% of setting
+0.05% 1.8,

100.1 £ 1000 W {resolution of 1 and accuracy of £0.1% of setting
+0.05% 1.5

ST120 el
1000 10 2000V {rasolution of 1% and aceurasy of 20 2% of seting
+0.10% f.5.]

Currant limiter

0.1t 250.0 Vi 5A0/50 mA; 251 to 1000 V: 510 méa; 1001 WV ar greater:
1.8 md

Funitions

Comparatar, lquid volurne resistivity measurement, surface resistvity
measurament, volume resistivity measurement, voltage manitor, contact check

Intarfaces

RS-232C, USH, GF-IB

- As litlle as approx. 2 sec. from measurement 1o saving of data
- Measure internal resistance and voltage to Instantaneously

o

diagnose the state-of degradation as “pass.” “caution,” or “fall”

Battery Tester BT3554-50

4 ranges (switchable): 3 m (rmax. display of 3,100 rmi and rasolution
of 1 uilyto 3 G (max. display of 3.100 0 and resolution of 1 mi)
Maasuramert acouracy: =0.8% rdg. +6 dgt. (3 mi range only; +1.0%

Rzsistance rily. <8 dat )
r;faz.;remeni Maasurement currant fragquanay: 1 kHz £30 Hz; with noise fraquency
rang ayoidance function enabled: 1 kHz 80 Hz
Msasuramertt currsnt: 160 mA (3 mGE0 m rangs), 16 mA [300 mid
rarga), 1.6 ma (3 0 rangs); opan-tarminal volage: 5 max,
Woltage 2 rangas (switchablal 8 Y (max, display of 60000 and rasolution
measdrement af 1) to £80Y (max. display of £80.00% and resolution of 10 m)
ranges Measurament acourasy: +0.08% rdg. 6 dot

- Built-in naise reduction technelzgy for improved noise resistance
+ Bluetooth® wireless technolagy for real-lime degradation

dizgnostics (When Wireless Adapter 23210 is Instzlled)

+ Mew protector delivers better ergonomic hold and durability inthe fisld

Functicns

Cortact chack, comparator, ramory (8000 data poirts )

Interfaces

=B
Blustooth®™ wireless cormmunications (When Z3210 installed)

LE8A1 Dand LR8S1O [right) {separately availakble opbon)

Wireless logger capable of collecting data from multiple channels

using Bluetocath™ technology to enable measurement in Iccations
where it would be difficult to run wires {line of sight, 30 m]

Add up te 7 input units (far 105 channels when using 15-channg|
typpe unis) for simple, wireless expansion.

- Oollect data with high-spesd sampling of all channels at up io

100 ms.

Wireless Logging Station LR8410

Mumrber af
frizgsurement chennels

Connect upto 7 input units wireless (with Bluetooth® wireless technelooy) o the
LR85 0 or LRES - for measuremant and data collecton across up to *05 channgls,

Recording inmrval

16 sattings: 100 me, 200 s to 1 e (A1 input charnsls are scannadd
withint the recording interval )

Marnory capanity

Internal mamory: 8§ Mwords; S0 card/USB marmory stick

Intarfacas LAK: 100Base-TX; USE: USB 2.0 senas mini-B x 1
o Raal-dme saving to S0 card or USE mamory stick, valusiwavsiorm
Functions - ; ; i
calzulztions, 4-channal alart output (non-isolatad), ate.
LR850 Pk of shannslz: -5 izaltes channgls of anabg ssanning nputf2-pols taring bhokowith M3 sorasg)
g surEmEnt vatlag s aasuarant renga: =" 0 vt =00, ° kB Y, rmealutianaf H0 nY
functionality Tharazauple zesuraeznt rangz: X070 0 2000°0, tharaeapla B, T athar, rasolifianaf00°°0
Muribar af shannels: *Bizalatac shanmels o anabg szanning input (4-palz push-baftan trevinal bzl
Viaftas2 assurezitrange = 2 00 Y, rasalution <f S¥I Y
Thar-19zaupls aasuraant rangs 2000 0 200°T, therasaupls ik ragalition 2 9075
LR&511 Plazigtana bulk ~1saguraerant rang & -200°C b BO0°C, rasahation of 0.0 5 shanngls]
rmBAsUrEmant Resigtanc & meagurarent range: 0 b 200 0, rasoldon o 0 mDpan-sakated chanmgls)

functionality

Hurieity szasirament renga: 50 0 350% BH, raealution o1 0. % BH {randealatas chanals)
R = channabchan gl woftage: 360 Y EC

Marwrrinput valtsge = 41V 0T

R viltag e grauns: 300 ¥ ASDC




Cell

Consiztz of a posilive and negative
electrode.

Module

Congiats of mulliple cells

Comparison of battery tester specifications

Measuremant

Pack

Consisls of multiple moaules

Mode| ¥ ranges
514560 0.1 Hz to 1050 Hz 5v - N 4-terminal-pair 1.5 Ams
aNges
- . 200 m 03 0 —_
2561 1kHz 20V 2 rangss A-terminal 10 mArms
BT2562A 1 kHz 100 v BB SUR0 £ tenminal 100 mArms
7 ranges
RTABE3A 1 kHz 300 3 mix o 30004 4 teminal 100 mAme
7 ranges
) I3mDto 30000 — ; .
BI3664 1 kHz 1000 V 7 ranges d-teminal 100 mArms
; ; B . Amilto3 0 . y .
BT2554-50 1kHz B0V 4 ranges d-temminal 1680 mArms

Difference between d-terminzal and
4-tarminal-pair measurement methods

The 4-terminal-palr measurement methed can be usaed to recuce the effects of inductive fislds compared to
conventional 4-terninal measuremnent, including the effects of cable routing, eddy currents caused by nearby
melals, and interference caused by the simultanecus use of multiple instruments,

aaurameant SUrameant
a5 ol
IM3570 + 9268-10 | 40 Hz o 5 MHz My OEma, | TR ioeNd 4teminal 100 mArms
12 ranges
M350 1 mHz to 200 kHz 5V DC max. 00mim WM | e s 100 mArms
10 ranges
Comparison of insulation resistance meter (high-resistance tester) specifications
515520 SM7110 | SM7 120
4x10" 0 2x10™ 1
25V to 1000V 01V 1000V 0.1 ¥to 2000 ¥
1V staps 0.1V staps 0.1 ¥ steps
Max. 2 mA e, 30 mA
Min. 50 ms Min. 8.4 ms
+2% rdg. +5 dot. +0.8% rdg. 10 dat.
d-tarminal 2-terminal {capacitive measuremant methord}
Constant-voltage mathod Constant-voltags meathod
Verification of isolation of High-resistance measurement {evaluation of properties and
insulated pars charactaristics), surfacefvoluma resistance, ato.

Note: CoWmpany Sames aid product nam e s appearing in s comlag are tradeg ares op vegiatered tradew avis ofvarias companies.

CISTRIBUTED BY

HIOKI

HIOKI E. E. CORFPORATION

HEADQUARTERS

B1 Koizumi,

Uszdz, Magano 386-1182 Japan
htops: fww. hicki.com/

Fone: (11) 2673-1111 / 2942-1212
e-mail: vendas@getrotech.com.br
Website: www.getrotech.com.br
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