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THIONYL CHLORIDE LITHIUM BATTERY
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FEATURES k- .
M Thionyl Chloride Lithium Battery (ER series) uses highly active thionyl chloride (SOCl:) for the ) M Structure of ER6V .

positive electrode reactant, and lithium for the negative electrode reactant. The voltage is the ® High Vollage . s g _ Sealant @ Positive Terminal
he voltage is the highest among lithium primary batteries

highest among lithium primary batteries at 3.6V, and the electric energy in a AA size is 7000mwWh, at 3.6V, and one unit can take the place of 2 to 3 batteries Plastic Tube Jacket
realizing high energy. which were needad in the past. Metal Seal
: : S : ; : ; : @ High Energy Density |
M Self-discharge is minimized by using highly pure materials. The battery can be used in a wide range i H.E‘n energf density of approximately 1000mWh/cm? is T
of temperatures (-55C to +85C) and is highly reliable, as fluid leakage is not a concern due to the realized by the use of a special carbon cathode bady in o JRinS PR
| fl N L let l addition to a highly active positive electrode reactant MM/
.‘ use o Laser . : Ing r compleie enclosure, | {thianyl chloride).
. The product is espegally suited for long term use, such as memory backup power supply, and as . ° E?cegetnttt:n;cr;arge Cha;actensucsh I caparator :fasg’g:;:lhctwe
| the power for electricity/gas/water meters (Please contact us when using for extended periods of I EBREn A CRHLIRD IR SR CENEE S e, N L —
| ; SR g resistance during discharge, delivering stable operaticnal ) i
f time in high temperature or low temperature conditions). voltage even with the progressing depth of discharge. | Negative Active I
M Our Thionyl Chloride Lithium Battery is a UL (safety standard) certified part, and its safety and W VWi Barpe of Dpessiing T peratue Malerial
|I R ¥ . F_ { ; Y } P Y Unlike batteries of the past, the battery can be used in a n Collector
reliability have been proven (Certification Number: MH12828). wide range of temperatures (-55°C to +85°C).
(Please contact us when using for extended pericds of
M Rated Value time in high temperature or low temperature conditions).
_ @ Long Term Reliability £ Megative
Model MNo. ER3V | _EH-‘_I"J | ERGY The battery is highly reliatle in the long term due to a TeFminal
; 15 26 26 structural design which allows very small self-discharge F
Nomiatiyeitage h::: | . and due to the adoption of Laser Sealing which encloses L
Mominal Capacity (mAh) 1000 l 1200 2000 completely. Bottom Separator /
o 1 Pressure Release
Safety Vent
zsu—| -——-505 — —
Bidandiong {mm}-z @_ : -91-15 @ jﬁ n1:5 TERMINAL SHAPE o
| : E @ ER series terminals are offered in types for soldering directly
[ @ onto the circuit board, for using connectors allowing detachment,
| and with lead wire,
i 1 1.0 : ¢
M Diliie CRIER (DY o 32 | e BB Pitch Dimensions by Battery (mm)
Weight (g) ** 8.5 10 16 . Type i . 8 R Paiass
U0e Tonpelalie Karce 55C to 185C . Terminal | Teminal|  ER3V | ER4V ER6V | ER17330v | ER17500V |
! T1 1line | 1 line 255 305 49.0 31.0 ' 49.0 '
| | B T2 | 1lne |21 255 | 305 490 310 | 490 |
Model No. ER17330V ER17500V | Mounting B0 B ' o - ' |
Naminal Voltage (V) . 16 26 P 1line | 1 line 305 | 355 53.0 360 53.0 !
_ SIS e . SE= R || RSt S| SN
17 | With Cr:}r.nector C Cannector |
WI Capacity (mah) B il o ‘ e - - - - Please contact us for details |
|W|thcut Connector| LY Lead Wire

33.[)—}"1-".D '?1?
Dimensions (mm)"~ @ EEJ Ej
® )
“Sarery vacve Sl “Frobuct Navie Sl

Mamum Discharge Current (mA) 1.0
Wai #3 ' - @ To improve safety, all Thionyl Chloride Lithium Batteries are @ Major product names are listed below |
eight (g) 13 18 ; :
' - equipped with safety valves. Thionyl Chloride Lithium Batteries
Usable Temperature Range -55T to +85°C adopt Laser \Weld Sealing and Glass Seal for complete enclosure <For Example> EREV -|— 2
_ _ in order to secure long term reliability. When the battery is - _
#1: Mominal capacity is figured out of the duration until the voltage drop down to 2.5V when discharged at a fMaximum mishandled, such as by charging or by placing in fires, this — Type Code
Discharge Current at 20°C structure may cause a rapid increase cf internal pressure and
#2: Data and Dimensions are reference levels heat expansion of the battery which may cause violent explosion. Vent Code
#3! The abave weight infermation are limited to battery itself. Actual product weight depends on the final specifications Safety Valves are installed on all batteries to improve safety by Battery Size
preventing these accidental dangers. Battery Type



W A2k & AR (#E#E{14R) | Overall Dimensions (Standard Specifications)

goiy | Model

ER3V T1

ER4V T1

ERGV T1

E
‘5=

ER17330V T1

ek mm | Shapemm

&1

P—

3
&

®
27

=

®

@ @i

®

e

no
— =J
. =]
—_—N

h—m | |

—

gadr | Model

&
o

ER3V T2

ER4Y T2

ER&V T2

WY,

p'mm-

e mm | Shapewmm

{19.5)
075 I‘

@ :Fzz

0.20

| - | S
[ REE S T P
{28.5)

1, @ | -
o0z0 | !

{5.5)—+l@14.5

(51}

coitr | Model ‘ JER inm | Shapemm |

ER3V P

ER17330V P

0.75)

D.20
i
(53] | |70
=
ool VS
7| |-
0.75. e
8.5

4.0
“-?PJ__A
@ | 1
{36) 300
8 ‘ L]
g20f
17
?. L
J4.u
{20.5)-

W Ak EHER (BE#E(E#®) | Overall Dimensions (Standard Specifications)

faiE | Model

ER3V LY

ER4V LY

FEK o | Shape mm

g%‘@

fai | Model

ER17330V LY

ERaV C1

ERGV C1

| Black

. Red
250+ 10

i_

0.0

18.5814X

ER17330V C1

R I Shape {rmmi

@[le
1.8 ] 2.8
Read | | Black

|
e T S |
LW Sua Y b DFRBaZEECRe |
L Housing | DF3-2520 |
|

Senlact - DF324285CFC

Black

o [ P L DF325.20
A= g7 b I OFI2AZRSCEG
Hodsing - CFER2E-20
Conlack - DFF2EEEECFG

FRL- B R R 6] e 2

o | -t
@145 T-77  Rausira : DFE282C
e Contact | OF3B4ZESCFD

® 1=
#|2®
Fed Y Black

(] ¢;a=l
165205 {42  nssis prssss
R »8 % b DF3.2425ECFC
et Housing - DF3.2520
Corlas: - DF3-282350F0

ALF 2+ OFE2ASESIFS |




W K& AR (12%E(1#%) | Overall Dimensions (Standard Specifications)

coir | Model I et | Shapes G | Model etk | Shapeissy &8 | Model ‘ Fefiam | Shapeimm B MBS nEsi: BISFGESNE. 9. 20C B aEiEin — NEBESE e eenE
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W 165405
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HaHE{EF A LU F 9 LB I, UL (Underwriter Labaratories Inc.) ME@REEEIIELTHEUFI=AN - U TFL—AALR) 56 {%E L L TkORE T,
ICJULDERET B 7407w FH—E R SO FAICHVERER T TETHEBESNTINET . 2 20p- e S Sy (%) B 0% |
EOES  MH12828 = | 3
' ] it Ao = £ fa L= o = S = - 4= 4 DI == = i + - - | o 50%
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¢ Safety Certification RS : _ RS 20C
Our Thionyl Chloride Lithium Batteries are UL (Underwriter Laboratories Inc.) certified parts (technical replacements), i g e b KRS - SRS 2 DO
and are manufactured in inspected factories that conform to the follow up service program conducted by UL TR ot SR BRI Gl R T B e il e
Certification Mumber : MH12828 - VDS TS ST Y, RS T30S « Srorage Condition: 20°C
cCOAEEER DGR TS TS INEETOERERIIT S0 TIR 4L . Discharpe o Continuoas arpe wit L 25 aut - off, avd 20
UL is the largest independent safety organization in the U.5. that conducts investigations and tests on instruments, - S1ovega Cordition ’ _ - ﬁ:ﬁiﬁngﬂﬂ.‘fﬂ;@:ﬁ_ fm B R A6 BRv e e A
materials, and parts from a safety perspective, and provides certifications along with the formulating and introducing bl b et R orAE o Tt BRI dhralione
UL standards. Apply each of the loads to the battery after storage to discharge, ard mesiure the minimom valus ol

woltage reduction caused by Violtage Delay immediately after the start of dscharge
« Termpearature | 20°C
- WD Char actenishics charge largely accordng bo storage condtions. Varances between Indnddusl
batteras also exist
- This information is based o the resuis of esperiments and does not guaraatee Discharge
Characteristios within the graphed regon
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M Discharge Characteristics
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M Minimum Transient Voltage (Voltage Delay)

@ The sell-discharge amount of Thionyl Chloride Lithium Batteries are
very low, This is due to the passive film (lithium chloride film)
formed an the surface of the negative electrode which allows
long term starage. On the other hand, when load is applied to
the battery, this passive film acts as resistance, creating a
termparary voltage drop. s Fig. 1

As the storage period is prolonged, the film formation on the
lithium surtace will grow accordingly, thus leading to a voltage
drop known as the voltage delay phenomenon. Any prolonged
storage should be avoided because such a voltage drop might
cause malfunction, although the situation varies depends an
device usage conditions (such as the environment and current
valug). We also recommend that you will start Lsing the
battery sometime within ane year aiter purchase.

® \When the current Is in the micro-ampare order, the voltage drop
will not create problems, but when the current is over a few
milll-armgperes, the voltage drop becomes noticeable, - Fig. 2

@ This phenomena coours more praminently at lower use
ternperatures, higher storage temperatures, and longer
storage periods, s Fig. 2, Fig. 3

100000 |

xMole that the figures in this Infocmation
are typlcal vatues and are not guaranteed.
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Voltage Delay (V)

Wintage drop at the start

of passhvation film

Violtage Delay WD)

L { ald zchargs dues to the formration

o
b=

0 30
Timelsec,)

Fig. 1 Woltage Delay
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M Use of Toshiba Thionyl Chloride Lithium Batteries

Thionyl Chloride Lithium Batteries (ER batteries) offer excellent features such as high-voltage, longterm preservation property,
stable operating voltage, and wide operating temperature rarge. However, these features are made possible only when the
battery is used under a suitable condition.
Be sure to notify Toshiba of the use condition, g ambient temperature, discharge specilications, and flinal valtage before
designing a device to confirm that it is suitable for the use of ER batteries,

*Mote that the figures in this information are typical values and are not guaranteed. They are for reference only.

ER6V Reliability Test

wo e | e

] Sh‘}"T' Unused
Circuit

Unused

Unused

2 Charging Unused

Test Conditions

Temperature: 25C

Extarnal Short

Result

The current reaches the peak of 1.6A immediately after shorting. The
current then decreases and reaches 100mA, 30 minutes later, The
battery temperature reaches the peak of 60°C to 70C in 3 to 4
minutes. The temperature gradually declines through radiational
cooling. Battery does not deform or leak fiuid.

Temperature; 25C
Charging: 1mA constant current
Tirme: 1003h

Temperature: 257
Charging: 10mA constant current
Time: 100h

Temperature: 25C
Charging: 10{ma constant current
Time: 10h

Valtage increases to 3.7V to 3.8Y,
Battery temperature does not rise,
Battery does not deform or leak fluid.

Voltage increases to 3.7V o 4.0V,
Battery temperature rises by 2'C to 3C,
Battery does not deform or leak flukd,

Voltage increases to 4.0V o 5.0V,
Battery temperature rises to 35C one hour later,
Battery does not deform or leak fluid,

1k} fixed
resistance
after discharged
(300N}

Tk fixed

resistance

after completely
discharged

Tk} fixed
resistance
after completely

Cver discharged

Discharging

Temperature; 257
Charging: 1mA constant current
Time: 1000h

Temperature: 25T
Charging: 1maA canstant current
Tirne: 1000

Voltage Increases to 3.7V to 3.8V,
Battery temperature does not rise,
Battery does not deform or leak fluid,

Voltage increases to 364 to 3.7V,
Battery temperature does not risa.
Battery dees not deform or leak Huid,

Temperature: 35C
Discharging: 100mA constant current
Time: 10h

Voltage reverses to 00V o 5.0V

Battery temperature rises to 33C at reversed state,

The termperature then decreases and slabilizes at 27°C to 300C,
Battery does nat deform or leak fluid.

1k{2 figed
resistance
after completely
discharged

Unused

Thermal

Temperature; 35C
Discharging: 1mA constant current
Time: 10040

54T - 71T

(12} = (12h)

10 cycles (10 day duration}
1k} discharge capacity

| Open cirouit voltage rlses from 3.68Y to 3,75V, and internal resistance noreases.

Vaoltage becomes OV to -0V,
Battery does not deform o leak Fluid,

Irregularity is not found in the 1k0 discharging test after the examinalion.
Battery does not deform or leak fluid.

Shock

Unused

55T - 851

(k) - (1h)

250 cycles (21 day duration)
1k} discharge capacity

Oipen cirout voltage rises from 3684 to 3,77, and internal resistance increases.
Irregularity is not found in the 1k discharging test after the examination,
Battery does not deform or leak fluid.

| Unused

High Temperature
5 | with
Humidification

Unused

Temperature; 457
Humidity; 93%EH
Dwuration: 60 days

Temperature: &0°0C
Humidity: 93%8H
Dwration: 60 days

Open drout voltage rises from 368 te 371V, and internal resstance incregses.
Battery does not deform or leak fiuid,

Rust partly begins to develop on the positive terminal due to
condensation.

Open drewt woltage rises frorm 368 to 375V, and internal resistance increases.
Battery does nat deform or leak fluld.
Rust begins to develsp on the positive terminal due to condensation.

Leakage ococurs in 10 cut of 104 units,

Result |

3 days after immersion, electrelyte elutes from the positive terminal
and gas is generated along with a large quantity of red rust, After two
wieeks, the positive terminal completely disappears, Gas |5 generated
internally and sulfur is degasited, Water acidfication occurs,

Cpen circuit voltage and internal resistance do not change in batteries
without leakage.

Irregularity in external structure {either fluld leakage nor dislocated
top) is not found, and changes in the open circuit voltage and internal
resistarce do not ooour,

Changes are not observed in the apen circuit voltage. internal
resistance, and battery mass,
Battery does not deform or lealk fluid.

Changes are nat observed in the open circuit voltage, internal
resistance, and battery mass.
Battery does not deform or leak fluid.

Bubtles emerge from the hole caused by the missing positive terminal,
bt the bubbles gradually decrease and stop after 10 minutes.
Sulfur deposits and water acidification occurs,

L S

Bubbles emerge from the hole caused by the missing positive terminal,
but the bubbles gradually decrease and stop after 15 minutes.
Water acidification occurs.

Bubbles emerge frem the hale, but the bubbies gradually decrease
and stop after 15 minutes.
Sulfur depasits and water acidification oocurs.

Bubbles emerge from the hole, but the bubbles gradually decrease
and stop after 15 minutes,
Water acidification occurs,

Bubbles emerge intensely from the hole in the can, but the bubbles
gradually decrease and stop after & minutes.
Sulfur deposits and water acidifcation occurs,

One hour after rupture, loss of mass amounting to 2mg Is observed,
but noticeable change in mass is not found thereafter, Assuming that
the leaked thionyl chloride was diffused in a rocm with floor area of
60m?, this would be arcund 2pph.

SCn per battery is 110mod, approximately 280ml Is generated at
25T/ 101.3%Pa. In a reom with fioor area of 60m7, 50 density is
2.7pphb.

4 hours after immersion, the positive terminal electrolyzes and falls off,
The internal electrolyte leaks along with the gas generated from
hydralysis into the saline solution, and acidification occurs.

Gas generation ceases almost entirely in 15 hours, and the voltage
becomes 0 (zera) volts in 48 hours, 3 days later, the negative terminal
corrodes, and the internal bthium and electrolyte were both depleted,
Thereafter, the corrosion of the can proceeds, but gas Is not
generated.

Changes are not observed in the open circuit voltage, internal
resistance, and battery mass.
Battery does not deform or leak Fluld.

: Batt Test Conditions
[ Mo, ftem gAY e & [
Temperature: 251C
[ | Watﬁlr Unused Immersicn: Tap water
TS Duraticn: 14 days
Drop with the positive terminal facing
Unused dowen, fream the helght of 1.5 meter to
, , ertical a flat concrele grc-und.
i Fall Crop 3 times with the battery bottom
| Unused section facing down, from the height
| of 1.0 meter b a flat cencrete ground.
i | 3
| Temperature: 25T
B8 | Depressurization Unused Depressurization: 1.33kPa
| Time: S0h
Temperature: 25T
9 Pressurization Unused | Depressurization: 405.3kPa
Time: 12h
L [ | : -
Pull out the positive terminal and
el immersa into water
0 fived | )
reslstance Pull put the positive terminal and
after completely | immerse into water
discharged
Perforation Perforate a hole sized ¢2mm at
10 Lnder Water Unused the bottom of the can and
Immersion immerse into water
WLl fined Perforate a hole sized ¢2mm at
resistance
the bottom of the can and
Al compistsly immerse into water
discharged
| Remowe the cap and immerse into
Unusad
water at fully open state
Hammer ¢n the positive terminal and
Unused I fupture the Glass Seal
Temperature: 251C
Glass Seal |
L Bupture '
1kﬂtf|xed Amount of SO0 due ta BaSCa
o :il: ;;tlt; y depaosition after damaging the Glass
discharged Seal by hammering the positive terminal
saline Soluti Temperature: 257
12 T-ne :_:nmn Unused Immersion: 5% saline sofution
e Dwuration: 14 days
Vibration Frequency: 35Hz
Unused Full Amplitude; 2mm
Time: Zhx 3 (XY, £}
13 | vibration =
50;:?13&2 Vibration Freguency: 35Hz
_ " | Full Amplitude: 2mm
with terminat onto | Time: 2hx 3 6 Y, 2)
the PC board : ik

* Typical values listed on this information

are nat guarantesd,

and the specifications are subject to change without natice.

Changes are not observed in the open circuit valtage, internal
resistance, and battery mass.

Baltery does not deform of leak fluid.

| Dislocation or rupture of the lead terminal do not oocur.




Precautions for using Thionyl Chloride Lithium Batteries

1. Precautions for designing instruments which use the battery (2) Precautions for using as memory backup

the instrument may not opsrate propedly due to contact failure.

Mishandling this battery may causs leakage, heating, explosion, and
ignition. so please follow the precautions Lsted below.

(1) Precautions for designing the battery compartment

i1 Please design the battery compartment 1o allow for easy battary
replacement and dificull 1o detach secured mounting.

@ In arder to prevent swallowing or injury, please design the
mounting methcd of the Baltery compartment cover in such a way
that small children cannot easily remove or access the battery, At
the same time, please provide a caution notice stating "Please do
not leave the battery where small children can access it” to
everybody through methods such as placing it in the users manual.

@ When designing the battery compartment and the contact
dimensicns and shape, in order to prevent cantact failures and
reversa mounting, please consider the dimensions and the
telerances of the battery and its positive (+) and negative (-}
terminals. The battery compartment dimensions should be
designed to match the product dimension diagram defined for the
battery.

) In the battery compartment, please clearly indicate the battery type
to be used in the instrument and the correct battery mounting
position (palarity), When the area for indication Is not available,
please clearly note this in the users manual

T Please do nal charge the battery because the battery is not
chargeable.
When charged, electrolyte heating inside the battery may generata
gas and increase internal pressure, resulting in fluid leakage.
heating, explosion, and ignition.
When using as memory backup, please attach the reverse current
icharging) prevention dicde and pratection resistance to avoid
current flow from the main power source 1o the battery circuit,
LIL1&E42 Lithium Batteries (L5, safety standard) defines the
Installaticn cf the above diode and the protection resistance in
series when using lithium primary battery as a backup in
instruments (Refer 1o the diagram below).
Use a diode with a leakage current below D504, and cesign the
circuit ko contain the reverse current charge amount for the entire
use period to be below 3% of the nominal capacity.

Reference Exam ple
D2

Lowsd
E 4]

Reference Example

[=E]

o ]
(=
]

@ When messuing battery valtage, please use vollage meters with
high intermnal resistance.
Please use voltage meters with a tolerance under 0L.25% af nominal
vioitage, and a rated input impedance above 10M0.

(4) Precautions for battery replacement

This battery is certified by the UL standard. When registering this
battery as a UL standard certified part in instruments certifisd by the
L standard or planned to be certified by the UL stancard, the repar
of the circuit related to the battery and replacement of the lithium
ballery basically must be performed by a skilled engineer, as a rule.
Flease mention that the battery cannat be replaced in the instrument
users manual for customers,

(5) Precautions for the transportation, display, and storage of the battery

i The starage location of the battery should nat have a high
temperature ar high humidity, The location should have good air
circulaticn, with dry air and moderate temperature in order to
prevent dew condensation,

It is requested to store battery at 10-- 257 range, but not to
excesd 30T, and relative humidity under (554300 %,

Starage at high temperatures and high hurmidity will degrade
battery performance and accelerate fluid leakage.

7| Do Not Charge |

21 Plegse store the battery in locations that small children cannot
reach. If the battery is accidentally swallowed, please see a
doctor immediately (to be displayed for small batteries cnly).

3 Please do not charge the battery, ever,

When charged, the electrolyte inside the battery is heated which
may genstate gas and increase internal pressure, resulbing in fluid
leakazpe, heating, explosion, and ignition,

! Please do nat use this battery far purposes ather than the
specified ocbjective. Terminal construction may nat match the
irstrument and may cause cantact failure or be unsuitable for
specification and performance, The battery may leak tluid, heat
up. explods, or ignite,

3 Please do not throw the battery into fires, heat, disassemble, or
mdify. The Glass Seal or the Ventilation {Gas Exhaust Valve) may
be damaged and may cause the battery to leak fluid, heat up,
explode, o ignite.

1 Please do not use the battery with the positive (+) and negative
(-1 terminals reversed, Irregular reaction may be caused by
charging and shorting, and may cause the battery to leak fluid,
heat up, explode, or ignite.

Z0I1 the battery fluid comes in cantact with the eve, eye disorders
may result, Do not rub the eyves, wash tharoeghly with clean tap
water, and sea a doctor for medical treatment.

& IF battery fluid comes in contact with the tongue, immediately

|

[

i)

E The elactrical circuit within the battery compartment should be only S e e ! @ when storing or displaying in shaps, please do not position in gargle and see a doctor at once. - _
contact related and should be independent from the ather L Femcie i Ry direct sunlight for extended periods of time or in the rain. @ Please do not connect the battery's positive (+) terminal with the

electrical circuits.

& To minimize damage to the instrument due to fluid leakage from
tha battery, please design a battery compartment structure and
positian which is completely independent fram the rest of the
instrument.

T Please design the battery compartment to allow for the exhaust of
gas and heat generated by the battery. When a completely airtight
enclosure cannat be avoided, please attach functicns such as
safety valves for gas exhaust,

B If the instrumant generates heat, please position the battery
compartment as far away from the heat source as possibla.

@ The material used in the battery compartment should account for
shock absorption and the envirenment. When vibration and impact
are expected, the battery compartment structure should be
designed to absorb such forces,

0 Please exercise caution regarding the cantact material and shape
of the battery terminals to ensure electrical contact even when a
battery with the boundary telerance dimensions defined in the
product dimension diagram is used.

Please use nickel plated staintess or steal materials for the contact
paints, When reducing the contact resistance is particularly
necessary, please use gold plating.

a0 The contact force on the instrument battery terminals should ke
over 100 {1kglh and less than 300 (3kgll
This applies to M type batteries only.

di The instrument’s internal circuit should aveld electrical contack with
the battery ather than through the battery terminal contact points.

0 Pleass design the battery terminal contact strzcture such a way
that reverse mounting is not pessible, by utilizing the diference in
shape bebween the battery's positive (+) electrode and its negative
(-} electrode.

14 Please design the circuil such that forced discharge or charging of
the battery does not occur when using an external, replacement
powWer source.

& Please install a protection circuit to ensure the prevention of
battery charging.

i Please design the battery pasition in the instrument such that the

positive terminal is not faced downward.
Wien the battery is discharged with the positive electrode faced
dowin, liquid thicnyl chloride, the positive electrede substance, may
become unevenly distributed and cause ununifarm respanse.
Especially when large current is used, the baltery may not perlamm
to the designed characteristics.

@D

1 Please do not connect to the powsar source in serigs under the
condition where the foreard current in the battery increases.

3 Please do not directly solder or spot weld onto the battery when
connecting lead wires; always connect [o tab terminals. When
soldering onto the tab terminal, use a soldering iron temperature
below 370°C and solder for under 5 seconds.

& When using the automatic soldering machine, immerse anly the
battery tab terminals into the bath, and exercise caution [0 nol
stop or drop the battery in the bath, Please pesition a barrier (such
as the printed circult board) bebween the battery and the soldering
bath, Dropping the battery may cause explosion or ignition.

& Fou instruments which generate heat, separate the battery from the
heat source. When the heat source is close, attach a barrier
bebwesn the heat source and the battery.

& When designing the instrument, please consider the fact that in
batteries stored for a length of tme langer than & months fallowing
manufacture, in batteries used with large load current, and in
batteries used for the first time in low discharge temperatures, a
fitm ot lithium chloride may form on the negative electroda lithium
surface and cause a temporary drap in valtage. In such cases,
discharging can prevent voltage drops. Please contact us regarding
the conditions tor discharging.

(3) Precautions in manufacturing the instrument

T Please do not apply ultrasanic vibrations 1o the battery. When
uitrasonic vibration is applied ta the battery, the contents may
pulverize and cause internal shorts in the battery, resulting in fluid
leavape, heating, and explosion,

I Battery may be disposed as general, non-combustible garbage,
However, please dispose in accordance with local government
regulations it applicable.

When storing or discarding batteries. please attach insulation Lo
the terminals, such as tape.

Whan batterias are mixed togather or mixed with othar metals,
they may become shorted, causing heating, explosion, and igniticn
which may result in injuries and fire, Do not dispose batteries into
fires. Batteries thrown into fires may rapidly heat and cavse
explosions.

3 Pricr to mounting batteries to instruments, please clean the
instrument and the battery terminals. When the terminals are dirty,

[

Exposure to high temperature increases performance degradation
and makes fluid leakage maore likely, Welting the battery decreases
insulation, making corrosion and fluid leakage more Lkely.

3 During transportation, please do not handla roughly,

Rough handling may cause dents and deformities which may cause
performance degradation and Huid leakage. When the case that
houses the batteries is damaged and sevaral batteries are mixed
together, the positive (+) terminals and the negative (=) terminals
may short, causing heating, damage, fluid l2akags, explosion, and
igniticn.

@ WWhen stacking batteries in shipping boxas, please limit the number
of stack levels to within the number specified on the shipping box.
When the shipping boxes are stacked too high, the batteries at the
battom may become deformed or fluid leakage may be
accelerated.

B When transpaorting, displaying, and storing during distribution,

firat-in first-cut is recommended in arder to avoid extended storage
in inventoy,
Under normal temperature and humidity conditions (narmal
temperature 20°C+1 5T, relative humidity under 70%), the battery
has suficient storage quality. However, extended periods of
inventory may cavse performance Lo degrade, observe strictly the
appropriate valume of inventories and the first-in first-out.

. Precautions for product use

Please mention the following cautionary note regarding battery
handling in the instrumeant users manual, for the customers ta use the
product properly.

<Precautionary note on battery handling for placement in the
instrument users manual>
The battery uses a sealed construction made of Glass Seal and
Laser Welding Seal to contain lithivm and thionyl chloride,
Improper handling may cause fuid leakage, heating, explosion, and
ignition, resulting in injuries and instrument failure, so please
fallow the precautions below

f

regative () terminal using wires, or carry of stare while wearing
metallic necklaces and hair pins, Iregular reaction may be caused
by charging and shorting, and may cause the battery to leak fluid,
heat up. explode, or ignite,

15 When battery fluid leaks or a foul odor is emitted, immediataly
discard the hattery as the electralyte may cause metal corrosion.

T Please do not mix new batteries with used batlerizs or balteries
of a different brand or type, The battery may leak fluid, heat up,
explode, or ignite due to differences in characteristics,

L Please do not solder directly onto the battery.The heat may cause
the Glass Seal or the Ventilation (Gas Exhaust Valve) to be
cdamaged and may cause the battery to leak fluid, heat up,
explode, or ignite,

3 Please do not remove ar damage the battery's external label
[Thermal Contraction Tube), The battery may short, leak tuid,
heat up, explode, ar ignite.

4 Flease do not apply strong force to the battery by dropping or
throwing it The battery may leak fluld, heat up, explode, or ignite.

7 Flease do not deform the battery. The Glass 52al or Ventilation
[Gas Exhaust Yalve) may be damaged and may cause the battery
to leak fluid, heat up, explode, or ignite.

% When storing or discarding batteries, please attach insulaticn to
the terminals, such as tape. Mixing with other batteries and metal
objects may cause the battery to short, causing heating,
explosion, and ignitian.

[ACaution]

@ Please do use or leave batteries unattended in a high
temperature environment such as inside vehicies o locations that
are exposed to strong direct sunlight. The battery may leak fluid,
heat up, or explode.

2 Please do not wel the battery. The battery may heat up.

@ Battaries may not have suitable specificatian or parformance
depending on the method af use o the instrumant. Please foliow
the instrumant's user manual and cautionary notes, and use the
batiery correctly for its intended purpose,

[ Please store the battery in locations without direct sunlight, high
temperature, and high humidity. The battery may leak fluld, haat
up, or explode, Also, the performance and life cycle of the
pattery may degrads,

E This battery may be disposed as general, nan-combustible
garbage. However, please dispose in accordance with local
government regulations where applicable.

(£ Please rememizer to turn the instrument's power off.

Z When storing batteries extracted from the package, please
exercise caution to not shart the batteries through contact with
cach other,

& Tnionyl Chloride Lithwm Battery (3.6 is nat compatiole in
vollage or shape with the other primary batteries, Pleass use only
with the specified, dedicated instrumant,

@
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4k Safety Precautions

Alrhough batteries ars sa's 10 use undar norTal conditiors imorope” handiing may fesJl n @ personal inury oF edpment fatung from reatng. elecirciyte leekaga, ructuring o fira. For
%3 10 ug of Balleries, Do sure o Rolow the Rstruchons Below, Wit regand 12 recnargazkble batieries, folow the instruct'ons printed on pattery c2sng and PSCKESNE pEDEr and

Il Observe the following precautions to ensure safety.

1JElewrM= Fl.rs'l-jui Be careful nol 1o directly 1ouch any efectrotyle leskege from a batlary,

Eua careful not to directly touch &ny &'ectrolyta leakaza from a battary

If the battery elactrolyte leakage contects your ciothing or Exin. 4 may damaga tha
clothing or cosrode your skin Should it get intc your eyes, it could cauge loss of
evesighl, 1T alkaling eleoliotyte in paricosar Bets into your Byes, immedis
thim with grenty of water and seek medical advies, 11 icked, immediataly
mauth with planty of waler and seek medical advoe, If ha electioiyle leakega
contacia your Glothing or gkin, fiush the efected area repeatad'y with water.

12) Charging Do not charge batleries (except rechargaable batleries),
Do rat atterol 10 charge poimary batterios, begause 1Fey are nol dasigned for
charging. If 2n anempl is rmace jo charge 1rem, g2saes generaled within 1he batleny
oan oause overheating, rupturing or fire
'{E]Shoriina Da ped shart-circuil Whe pasitive (4] ard negalive (o) lerming's.
Da not connect the positve (4] and negative I terminals of B battery with 8 wire. or
carry of store batterles together with matal necklaces, halrpina, colns or other
metaltic obacts in ordes to aveld B short-circult. If short-circuited, excessiva currant
will flow. possibly damaging the battary siructure due 10 the generated Peal, with
the possiblie result of overbeating, laaking. rupturing or firg,

1]D1'3&&59rml?13 Do not allerpl bo dsassemble @ baltary.
DIZI nat a1t=-'r-|:-t ‘0 paal of or impair tra battery cuter tuba or tha label I you alter -ux
to gizassembla a battery forcediy, you can gat your hands or fingers injured. 1F 1he
slactrolyte ingida the battery gats into your gyes or adhera to yous skin. you can get
yOUr By0% O skin ingared Do not allow lesked e'actiodyla 1O Coma inld comact with
th huran body. 11 this haopens, rinse wilh a large quanlity of waler immediasely.
Alkaline primary Datteries conlgin a strong alkaline acid, which can corroda your
sxin of GausS loas of eyesant. If a menganase diodida lithium primary battery ia
disassarinied, the internal malal'c lithium i3 exposad, which reacts violanty on
coniact with water, causng fire hazasd.

(5! Daforming | Donot daform a battary.

If yau gaform & battery oy excassive crassure, 17 sesis may become warped and ca.se
leakicg. an iternal shart-orout ar athar abrormaities

Annbgrna’ 5.r.»~r| Sirgu] or athar abranmaites can Say <_,: auarheating, ‘eaing fustues or fre

(B)Healing D ol cause the ballery bo become heated.
If tha battery is heated. the insulator. the gas exnaust vaiva or other parls may De
damagad, possibly causing esxrg overteatng and rupturing

(71 05pesing ol inFire | Do not throw a battery inla a fire,

A battasy may rupieme o burn valently when thrgeen inte a tire. This gan B morse
GanEREreus than the events describad in paragraph B

['EILJ S-Er&e;in_g_ Daomot directly soldsr enything onto the battery termingts,

Direct eoldering onto 1e battery terminals causes the battery 12 ba heated, and the
events descrped n paragreph § can oocur a5 a resct

(9 Impact Do nal glve @ slrong inpact (o a battery.,

I'a basiery is fallen, thrown or otherwise given & Etrorg impact, 1ne inaulator «ntha
pettery or its structure mey be damaged, possbly caUENg laa4ing, an rlarmna
shoet-circult or other abnormatities. Aninternal s=ort-cirouit can cause ovesheatrg.
leaking. rupturing or fire

@'u]’ﬁm Battery | Insert 8 batlery with the positive i+ and negative - termina's orerted cormectly.
if @ battary is inserted with reversed iarmina's, abnormaliies can ooour due to
charging. 8 short-circuit, eto., with the possibla rasult of heat ganeration laaking
ruoturicg or fra.

Ty

IFane E\_lr < cirguit is left connected (g . you forget to turn off the power ewitchl
efter eau'pment has eniared an uncperational glale a battary continues 1o be

dra ned. leading to an ovardischarge situaton, Consequently, B25as genrated
within tha battery can cause [@aing oF noolur~g, or darage the eguicmant. iIT twa
or more batteres that are connasted 1oaether are gverdischarged, the Beltery
voltlags can drod besow OV 1235 2 result of polarity inversion), furtrer increasing e
poss Dility of legking or rupturing

(123 Mixed Use | Donod nin dfarent tvpes of batleres together, and do nol mid used and new hetleres,
Yol BQUIpmEnt may not ooerate properly if batteres of o ferest voltagss and types
are used together. In sddition. the battesy exhausted first may ba exoessivay
drained loverdischarged! due to o Ferent discharge characteristios, which may
BYENIUA Y ressit in leaking o ruglurieg af the Dattery Wnen used, nw ar -I.I-Ur
partia®y used batterias are used logether, used 2~J cart &lly wsed batlesies L
pxcassvely dscharged. This is ngt anly unecanomic but 830 may ¢ause the halery
to leak or ruplurg Peplaoe @ | balteres with new baltenss gt 1ne same 1me.

IEEl Observe the following safety precautions to prevent batteries from being swallowed.

Small-siza Datteries (2 £, &AA size, N 5Za, bution cel's, coin cells) can eas iy be plcked up by |
Keep a Ldll’E‘l'EG out of reach of litthe childran, Consult a doctor immedialely if 2 batlery is swallowed

little children a~d swallawed
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