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INTERNATIONAL ELECTROTECHNICAL COMMISSION

PRIMARY BATTERIES —

Part 3: Watch batteries

FOREWORD

2021

International Electrotechnical Commission (IEC) is a worldwide organization for standardization, comy
alllnational electrotechnical committees (IEC National Committees). The object of IEC is to promote”jnterna
coloperation on all questions concerning standardization in the electrical and electronic fields. To this er]
in pddition to other activities, IEC publishes International Standards, Technical Specifications, Technical Re
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publication(s)”).
préparation is entrusted to technical committees; any IEC National Committee interested in the subject deg
may participate in this preparatory work. International, governmental and non-governmental organizations |
with the IEC also participate in this preparation. IEC collaborates closely with the Interhational Organizat
Standardization (ISO) in accordance with conditions determined by agreement betwgeen the two organizati

Thie formal decisions or agreements of IEC on technical matters express, as nearly as possible, an interng
copsensus of opinion on the relevant subjects since each technical committee has representation fr
interested IEC National Committees.

IEC Publications have the form of recommendations for internationalN\use and are accepted by IEC N
Cdmmittees in that sense. While all reasonable efforts are made torensure that the technical content

Publications is accurate, IEC cannot be held responsible for the“way in which they are used or fd
miginterpretation by any end user.

In|order to promote international uniformity, IEC Nationakh,Committees undertake to apply IEC Public
transparently to the maximum extent possible in their natiotral and regional publications. Any divergence bg
anly IEC Publication and the corresponding national or regional publication shall be clearly indicated in the

IEC itself does not provide any attestation of conformity. Independent certification bodies provide conf|
aspessment services and, in some areas, access t0 |IEC marks of conformity. IEC is not responsible f
sefvices carried out by independent certificationbodies.

Alllusers should ensure that they have the latést edition of this publication.

Nd liability shall attach to IEC or its directors, employees, servants or agents including individual exper
megmbers of its technical committees and’|IEC National Committees for any personal injury, property dam
othher damage of any nature whatsgever, whether direct or indirect, or for costs (including legal feeg
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any oths
Publications.

Atjention is drawn to the Normative references cited in this publication. Use of the referenced publicati
indispensable for the cortect application of this publication.

Atjention is drawn to(the possibility that some of the elements of this IEC Publication may be the subject of
rights. IEC shall nét be held responsible for identifying any or all such patent rights.
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International Standard IEC 60086-3 has been prepared by IEC technical committee 35: Primary

cells

and batteries, and ISO technical committee 114: Horology.

This fifth edition cancels and replaces the fourth edition published in 2016. This edition
constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:

a) reformatted Table 1 and Table 2. The reformatted tables are now divided by system.
Dimensional tolerances were changed when appropriate. Cell sizes were removed or added

b

b) in
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ased on the size prevalence in the market place;
Table 3 the minimum values of |, were reformatted;

c) tTe minimum OCV for the S system in Table 5 was changed to 1,55 V.

ext of this International Standard is based on the following documents:

FDIS Report on voting
35/1467/FDIS 35/1470/RVD

hformation on the voting for the approval of this International Standard can be found i
t on voting indicated in the above table.

anguage used for the development of this Interpational Standard is English.

document was drafted in accordance with?SO/IEC Directives, Part 2, and develop

vw.iec.ch/members_experts/refdocs. The main document types developed by IEC
ibed in greater detail at www.iec.ch/standardsdev/publications.

of all parts in the IEC 60086_series, published under the general title Primary battd
e found on the IEC website,

ity date indicated on.the IEC website under "http://webstore.iec.ch” in the data relat
pecific documentAt'this date, the document will be

confirmed,
ithdrawn,
placed-by a revised edition, or

mended.

n the

ed in

dance with ISO/IEC Directives, Part 1 and;ISO/IEC Directives, IEC Supplement, avajlable

are

Eries,

ommittee has decided that the contents of this document will remain unchanged unffil the

ed to

IMPORTANT — The 'colour inside' logo on the cover page of this publication indicates that it
contains colours which are considered to be useful for the correct understanding of its
contents. Users should therefore print this document using a colour printer.
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INTRODUCTION

This part of IEC 60086 provides specific requirements and information for primary watch
batteries. This part of IEC 60086 was prepared through joint work between the IEC and ISO to
benefit primary battery users, watch designers and battery manufacturers by ensuring the best
compatibility between batteries and watches.

This part of IEC 60086 will remain under continual scrutiny to ensure that the publication is kept
up to date with the advances in both battery and watch technologies.

NOTE—Safety—+af i H Hoblao o 1C— conoc 4 dlCc conoo ©
E—atrety-HofmateitSavahanreHr oo 0ooo—4 a5 boTo—o-
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PRIMARY BATTERIES —

Part 3: Watch batteries

1 Scope

This part of IEC 60086 specifies dimensions, designation, methods of tests and requirements

for pfimary batteries for watches. In several cases, a menu of test methods is given\When

presl

spec

2 N

fies which test method was used.

lormative references

nting battery electrical characteristics and/or performance data, the manufaqturer

The following documents are referred to in the text in such a way that some’or all of their content

cons
For
amer

IEC ¢

IEC ¢

IEC ¢

IEC ¢

3 1

For t
folloy

itutes requirements of this document. For dated references, only:the edition cited ap
undated references, the latest edition of the referenced(Odocument (including
dments) applies.

0086-1:2015, Primary batteries — Part 1: General
0086-2:2015, Primary batteries — Part 2: PhysiCalvand electrical specifications
0086-4:2014, Primary batteries — Part 4: Safety of lithium batteries

0086-5:--%, Primary batteries — Part 54 Safety of batteries with aqueous electrolyte

[erms and definitions

he purposes of this document, the terms and definitions given in IEC 60086-1 an
ving apply.

blies.
any

 the

ISO §nd IEC maintain_terminological databases for use in standardization at the follqgwing

addrq

H

g

N

PSSES:

FC Electrep€dia: available at http://www.electropedia.org/

O Quilirre browsing platform: available at http://www.iso.org/obp

3.1

capa

citive reactance

part of the internal resistance that leads to a voltage drop during the first seconds under load

3.2
capa

city

electric charge (quantity of electricity) which a cell or battery can deliver under specified

disch

arge conditions

Note 1 to entry: The Sl unit for electric charge is the coulomb (1 C = 1 As) but, in practice, capacity is usually
expressed in ampere hours (Ah).
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3.3
fresh battery
undischarged battery 60 days maximum after date of manufacture

3.4
ohmic drop

part of the internal resistance that leads to a voltage drop immediately after switching the load

on

4 Physical requirements

4.1 | Battery dimensions, symbols and size codes

Dimgnsions and tolerances of batteries for watches shall be in accordance with Figu
Table 1 and Table 2. The dimensions of the batteries shall be tested in accordanece with 7.

The pymbols used to denote the various dimensions in Figure 1 are ,n accordance

IEC §0086-2:206152021, Clause 4.

re 1,

1.

with

Dimensions in millimetres

maximum overall height of the battery

mihimum distance ‘between the flats of the positive and negative contacts
mipimum prejection of the flat negative contact

maximum ‘and minimum diameter of the battery

mipimum diameter of the flat positive contact

d,
— | 01 —1— —t— LT 005
Sy |/
( ){ ] \ 1) ‘
ya ) Y =
r i N I
] S
1 < |
1 |
. i J !
................ ——
l } ; l ™) <10 | /7 | 005
,- 3 210 | [7 | o
d, N
IEC

minimum diameter of the flat negative contact
NOTE This numbering follows the harmonization in the IEC 60086 series.

Figure 1 — Dimensional drawing
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4.2 Terminals

Negative contact (-): The negative contact (dimension d,) shall be in accordance with
Table 1 and Table 2. This is not applied to those batteries with

a two-step negative contact.

Positive contact (+): The cylindrical surface is connected to the positive terminal.
Positive contact should be made to the side of the battery but

may be made to the base.

4 3 D H o £ il o + + Lo\
. I-IUJC\.:I.IUII Ul urrc IICHQLIVC LTTTITrrratl \II5}

The glimension hg shall be as follows:

hg 2 P,02 for hy/h, < 1,65
hg 2 9,06 for 1,65 < hy/h, < 2,5
hs 2 P,08 for hy/h, 22,5

The megative contact should be the highest point of the battery.

4.4 | Shape of-negativeterminal battery

The gpace requirements shall-be-contained-within securg the area enclosed by an angle df 45°

(see [Figure 2).

The-frinimum values of I, for different heights of\h,/h,, are given in Table 3.

|
|
e : N
£ ; A
~ ( ! N
< !
~ i
= ]
i
i \_ I J
|
d; 45°
IEC
i
- 1 il
_ I, B > -
Y
| A A L ) ~
Z 1 ~N — L A\
C ! A = Jd A
-~ ( ‘ ) A 5‘_
< = |
v L | J v oL | J
d, 53 d, I3)
- > IEC ~ o IEC
a) Figure 2a b) Figure 2b

Figure 2 — Shape of-negativeterminal battery
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Table 3 —Minimum Values of |y

Dimensions in millimetres

2021

4.5 | Mechanical resistance to pressure
A forge F (N), as specified in Table 4, applied for 10 s through a steel ball-of 1 mm diametgr, at
the dentre of each contact area, shall not cause any deformatiop-prejudicial to the pfoper
functjoning of the battery, i.e. after this test, the battery shall pass thejtests specified in Clajise 7.
Table 4 — Applied force F by battery, dinfensions
Battery dimensions Force
d; h,/h, F
mm mm N
<3;0 5
<79
23,0 10
<3,0 10
27,9
23,0 10
4.6 | Deformation
Fholsonsione ot b dles ool conomondihthe relovnnt coeciiiod dinoncione o Al flnnee

h,/h, 1 min
1<hy/h, < 1,90 0,20
1,90 < h,/h, < 3,10 0,35
3,10 < h,/h, < 3,60 0,50
3,60 < h,/h, < 4,20 0,70
7,20 < h,/h, < 5.40 0,80
5,40 =< h,/h, 0,90

Refe

tQ/|[EC 60086-1 for dimensional stability.

4.7

Leakage

Undischarged batteries and, if required, batteries tested according to 7.2.6 shall be examined
as stated in 7.3. The acceptable number of defects shall be agreed between the manufacturer
and the purchaser.

4.8

Marking

General
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The battery and/or its packaging must be marked with the following:

a)

designation according to normative Annex A, or common;

b) expiration of a recommended usage period or year and month or week of manufacture.

c)
d)

f)
9)

The year and month or week of manufacture may be in code. The code is composed of the
last digit of the year and of a number indicating the month. October, November and

December should be represented by the letters O, Y and Z respectively;

EXAMPLE
4191: January 26342019;

Qv Naovambaor 20142010

I

plarity of the positive (+) terminal,
pminal voltage;

ame or trade mark of the supplier;

hution for ingestion of batteries shall be given. Refer to IEC 60086-4:20142019, 7.2 a

p
n
n
cputionary advice;
c
912, and IEC 60086-5:-*2016, 7.1 1) and 9.2, for detalils.

NOTE| Examples of the common designations can be found in Annex D of IEC 60086-2:2015.

and

Battgry marking should not impede electrical contact. The designation and the polarity shall be
marked on the battery. All other markings may be given on_the packing instead of the batfery.
4.8.2 Disposal
Markjng of batteries with respect to the method ofdisposal shall be in accordance with [local
legallrequirements.
5 FElectrical requirements
5.1 | Electrochemical system, nominal voltage, end-point voltage and open-circuit
voltage
The fequirements concerning/the electrochemical system, the nominal voltage, the end-point
voltape and the open-cireuit voltage are given in Table 5.
Table 5 — Standardised electrochemical systems
Lettgr | Negative Electrolyte Positive electrode Nominal End- Open-cifjcuit
electrode voltage point voltage
voltage
v, U,) (EV) (Uge or ACV)
vV vV vV
Max. Min.
B Lithium (Li) |Organic electrolyte Carbon monofluoride (CF), 3,0 2,0 3,70 3,00
C Lithium (Li) [Organic electrolyte Manganese dioxide (MnO,) 3,0 2,0 3,70 3,00
L zZinc (Zn) Alkali metal hydroxide |Manganese dioxide (MnO,) 1,5 1,0 1,68 1,50
S zZinc (Zn) Alkali metal hydroxide | Silver oxide (Ag,0) 1,55 1,2 1,63 1,57
1,55
5.2 Closed circuit voltage U, (CCV), internal resistance and impedance

Closed circuit voltage and internal resistance shall be measured according to 7.2.
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AC impedance should be measured with an LCR meter.

Limit

5.3

values shall be agreed between the manufacturer and the purchaser.

Capacity

2021

The capacity shall be agreed between the manufacturer and the purchaser on the basis of a

conti

5.4

The
meaq
and 4

The
The
meag

For
giver

6 S

The

and purchaser.

Whe
comy

7

7.1
7.1.1

The
gaug

The measurement method shall be agreed between the manufacturer and the purchaser.

nuous discharge test-lasting-approximately-30-days, according to 7.2.6.

Capacity retention

apacity retention is the ratio between the capacities under the given discharge cond
ured on fresh batteries and a sample of the same lot stored during 365 days at (20 +
L relative humidity between (55 = 20) %.

urement is carried out according to 7.2.6.

he purpose of verifying compliance with this document, conditional acceptance m3
after completion of the initial capacity tests.

bampling and quality assurance

ise of sampling plans or product quality indices)should be agreed between manufad

e no agreement is specified, refer to I80°2859 and ISO 21747 for sampling and q
liance assessment advice.

[est methods

Shape and dimensions
Shape requirement

Ehape of the negative contact is checked preferably by optical projection or by an
e according t@ Figure 3.

tions
P) °C

atio of capacity retention shall be agreed between the manufacturer and-the purchpser.
minimum value should be at least 90 % for a period of 12 months. The capgacity

ly be

turer

Lality

open

Side A —

hylh,

d o3

A
y

Side B

IEC

Figure 3 — Shape requirement
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Procedure:
The procedure to inspect with the open gauge is shown. The battery is moved toward the side
A of the gauge while applying the outer periphery of the positive electrode to the side B and
maintaining the flat part of the negative electrode terminal at 90 ° with respect to the side B. A
battery having a gap without contact between the side A of the gauge and the flat part of the
negative electrode terminal does not satisfy the requirements.

NOTE
7.2

7.2.1

The surface of the open gauge is made of non-conductive hard resin to prevent external short circuit.

Electrical characteristics

Environmental conditions

Unle

and a relative humidity between (55 "

Durir
carryj

7.2.2
Resis

voltal
comy

NOTE

The
Figu

Es otherwise specified, the sample batteries shall be tested at a temperature of (20

20,
) %

D) °C

g use, batteries-may can be exposed to low temperatures; it is therefore'recommendged to

out complementary tests at (0 £ 2) °C and at (-10 + 2) °C.

Equivalent circuit — Effective internal resistance — DC(method

tance of any electrical component is determined by calculating the ratio betwee
e drop AU across this component and the range of current Ai passing through
onent and causing the voltage drop R = AU / Ai.

As an analogy, the internal DC resistance R; of any electfochemical cell is defined by the following re

AU (V)

R (Q)= Al (A)

nternal DC resistance is illustrated by the schematic voltage transient as given bel

h the
this

ation:

@)

DW in

e 4.
Ui
A . ©
El /
<t v
S .
U, =fli,, 1) 2
vy Ty 2 2 <
A
>
. At | At' -
l1 l2 [3 IEC

Figure 4 — Schematic voltage transient

As can be seen from the diagram in Figure 4, the voltage drop AU of the two components differs
in nature, as shown in the following relation:

AU =AU, +AU (1)

(2)
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The first component AUq, for (t = t;) is independent of time (ohmic drop), and results from the
increase in current Ai according to the relation:

AU, = AixR, €©)

In this relation, Rq is a pure ohmic resistance. The second component AU (t) is time dependent
and is of electrochemical origin (capacitive reactance).

7.2.3 Equipment

The ¢quipment used for the voltage measurements shall have the following specifications:

— fccuracy: < 0,25 %;

— precision: < 50 % of last digit;

— |nternal resistance: 21 MQ;

— [neasurement time: in the tests proposed in the following subelauses, it is important

to make sure that the measurement is taken'during the flat pefiod
of the voltage transient (see Figure 5).(@therwise, a measurement
error due to the capacitive reactance may occur (lower intefrnal
resistance).

The time At' necessary for the measurement shall be brief in comparison to At, and the
meagurement equipment compatible with these criteria:

U‘P 1

e

At

A
Y

IEC
Key
1 opgn-circuit voltage\d . (OCV)

2 effect of capacitive reactance
3 ¢

dsed circuit voltage U, (CCV)

4 At](measurement U )

Figure 5 — Curve: U = f(t)

7.2.4 Measurement of open-circuit voltage U,. (OCV) and closed circuit voltage
Uce (CCV)

Refer to Figure 6:

First measurement Uyc: The switch is left open while this measurement is being carried
out.
Next measurement U.c: The battery being tested shall be connected to the load R,,. The

switch shall be left closed during the duration At according to Table 6.
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IEC

Key
1 regading U . /U

c

2 R, resistance of measurement

Figure 6 — Circuitry principle

Table 6 — Test method for U;. (CCV) measurement

Test method Battery with KOH electrolyte 2 All other batteries
R, At R, At
Q s Q ms
Ab 150+ 0,5 % 1+5% 1500+£0,5% 10£5%
B¢ 150+ 0,5 % 05-2 470£0,5% 500 -2 00
cd 200+ 0,5 % 5+5 % 2000+0,5% 7,8+5%

R, should take into consideration the resistance of the-connection lines of the battery being tested and the cqntact
resisfance of the switch.

a8  Application with high peak current.

b ethod A (recommended test): requires specialised test equipment.

M
¢ Method B: to be used in the absence-of method A test equipment.
M

ethod C: to be used only by @greement between the manufacturer and the purchaser.

7.2.50 Calculatioyr of the internal resistance R;

The internal resistance may be determined by the following calculation:

Ri — Uoc — Ucc 4)

u_/R
CcC m

NOTE The relation U ./ R, corresponds to the current delivered through the discharge resistance R (see 7.2.4).

7.2.6 Measurement of the capacity
7.2.6.1 General
There are two methods for measuring capacity:

— the recommended method is method A, which is more indicative of watch requirements;

— method B is a more general method and is already specified in IEC 60086-1 and
IEC 60086-2.

When presenting capacity data, the manufacturer shall specify which test method was used.
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Method A

a) Circuitry principle (see Figure 7).

Key

=

IEC

ding U, /U’ .
resistance of measurement

resistance of continuous discharge

Figure 7 — Circuitry principle for method\A

rocedure
he duration of the discharge test at the resistor R approximates to 30 days.
alue of the resistance Ry: the value of the resistiveload-(specified-inTables7-and-8)

clude all parts of the external circuit and shall be ‘d@ccurate to within +0,5 %.

etermination of the capacity

he measurements of the open-circuit voltage U',. and that of the closed circuit voltag
'e carried out at least once a day on the\battery permanently connected to Ry, until thg
hssage of the U, under the end-point voltage defined in Table 5 is obtained.

to Uge.

The switch is left open while the measurement is being carried out.

Next measurement U,.: the battery being tested is connected to R,,. The switch i
closed during the duration At according to Table 7.

Table 7 — Test method A for U.. (CCV) measurement

Batteries with KOH electrolyte All other batteries

R At

m

R At

m

IEC 60086-3:2021 RLV © |IEC 2021

shall

e U
p first

First measurement U',.: the resistance Ry being much higher than R,,, U'. approximates

s left

Q ms

Q 5

150+ 0,5 % 1+5% 1500+0,5% 105 %

3) Calculation of the capacity C: the capacity of the battery is obtained by adding the partial

capacity amounts Cp, calculated after each measurement by the following formula

— Uc,Jc ><1:i

R

C

p

where t; is the time between two measurements

()

(6)
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4) Near the end of discharge, it is recommended to carry out several measurements of U’ .
a day in order to obtain sufficient accuracy.

7.2.6.3 Method B
a) Circuitry principle (see Figure 8).

IEC

Key
1 reading U .

q4|resistance of continuous discharge

Figure 8 — Circuitry principle for method’B

O
~

See procedure in 7.2.6.2 b).
O

(9]
~

etermination of the capacity: when the on-load voltage’ of the battery under test drogs for
the first time below the specified end point voltage‘as specified in Table 5, the time t is
hiculated and defined as service life.

c
The capacity is calculated by the following formula:

Uge (average) i

©= R
d (7)
where
C is the capacity;
U ..(average) is the _average voltage value of U.. during discharge duration {ime

(0% 1);
iS the service life.

7.2.7 Calculation of the internal resistance R; during discharge in case of method A
(eptional)

After|leach measurement of U',. and U_. is carried out according to the procedure describled in
7.2.6, it is possible to calculate the internal resistance R; of the battery by using the following
formula:

R. — oc cc 8
' UL /R, ®
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7.3 Test methods for determining the resistance to leakage

7.3.1

Preconditioning and initial visual examination

Before carrying out the tests specified in 7.3.2 and 7.3.3, the batteries shall be submitted to a
visual examination according to the requirements stated in Clause 8.

Fortestsin 7.3.2.1 and 7.3.2.2, batteries shall be pre-stored at the specified temperature (40 °C
and 45 °C respectively) for 2 h. Batteries shall be moved from the preconditioning (alternative
pre-stored) chamber (or oven) into the high temperature and humidity test chamber within
minutes in order to avoid cooling of the battery and the risk of condensation at elevated humidity.

7.3.2

7.3.211

High temperature and humidity test

Recommended test

The battery shall be stored under the conditions specified in Table 8.

7.3.212

Table 8 — Storage conditions for the recommended \test

Temperature Relative humidity Fest time
°C % days
40+ 2 90 to 95 30 or 90

The test time of 30 days may be used for an acceleratedroutine quality control test,
whereas the test time of 90 days applies to qualifieation testing of new batteries.

Optional test

Afterlagreement between the manufacturerand purchaser, the following testing conditiong may
be chosen (see Table 9).

7.3.3

Table 9 — Storage conditions for optional test

Temperaturg Relative humidity Test time
°C % days
4582 90 to 95 20 or 60

The test time of 20 days may be used for an accelerated routine quality control test,
whereasthe test time of 60 days applies to qualification testing of new batteries.

Test by temperature cycles

The battery shall be submitted to 150 temperature cycles according to the scheaule in Figure 9:

(+60 £5) °C
Room temperature ——————smm—

(-10 £5) °C

1 cycle

0,5h 1h

A
A
\
A

Y
A

\
A

Figure 9 — Test by temperature cycles

Y

IEC
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8 Visual examination and acceptance conditions

8.1 Preconditioning

Before carrying out the initial visual examination or after the tests specified in Clause 7, the
batteries shall be stored for at least 24 h at room temperature and at a relative humidity between
(55 = 20) %.

The leakage should be observed after crystallisation of the electrolyte. The time of the storage
of 24 h can be prolonged if necessary. This examination may be applied to new or used batteries,
or to batteries which have been submitted to different tests.

8.2 | Magnification

The yisual examination shall be carried out at a magnification of x15.

8.3 | Leakage levels and classification

The yisual examination shall be carried out under a diffus€)white light of 900 Ix to 1 100|Ix at
the surface of the battery to be inspected (see Table 10)

Table 10 — Leakage levelstand classification

Leakage levels

Diagram Definition
Classification Grade

Little salting found near the gasket),
affecting less than 10 % of the
perimeter of the gasket, detected While
observing at a magnification of x153.
The leak is not detectable with the
naked eye.

Traces of salting near gasket can be
detected with the naked eye. At a
S2 \ magnification of x15, it may be noted
| that these salts affect more than 10 %
of the perimeter of the gasket.

IEC

S1

Salting
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Leakage levels

Diagram Definition
Classification Grade

|

Salt spreads on both sides of the
gasket can be detected with the naked
eye, but do not reach the flat of the
negative contact.

S3

IEC

M
L

Leaks spread inClouds on both sides of
the gasket, dgreach the flat of the
negative cofitaet but do not reach the

central part of the flat negative contact.

Ci

Clouds

=

=

Leaks spread in clouds, which reag
the central part of the flat negative
contact.

Cc2

The accumulation of crystallised liduid
coming from the electrolyte swells lp

on part of the cloud spread, which

covers the entire surface of the flaf
negative contact.

L1

IEC
Keaks

The accumulation of crystallised liquid
coming from the electrolyte swells up
on the entire cloud spread, which
covers the entire surface of the flat
negative contact.

L2

IEC

8.4 Acceptance conditions

The acceptable level, as well as the proportion of defective pieces, shall be agreed between
the manufacturer and the purchaser.
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Fresh batteries, with a level of leakage exceeding S1, shall not be submitted for qualification.
The acceptance criteria may be less restrictive for batteries which have been tested according
to 7.3.2. If necessary, photographic references may be established.
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Annex A
(normative)

Designation

Watch batteries manufactured with the express purpose of complying with this document should
be designated by a system of coded letters and numbers as shown below. However, the letter
W is used to indicate compliance with IEC 60086-3.

EXAMPLE: S R 7 21 S w

Electrdchemical system

letter dccording to Table 5 E—

Round|cell: (according to IEC 60086-1)

Dimengion: diameter in millimetres

Dimengion: height in tenths of millimetres

Electrdlyte:

— S| Sodium hydroxide NaOH (optional)
— P| Potassium hydroxide KOH (optional)
Letter P may be left out in the case of electrochemical system letter S.

— Ofganic electrolyte: null

Letter W: compliance with IEC 60086-3
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Interpational Standard IEC 60086-3 has been prepared by IEC technical committee 35: Pri
cells|and batteries, and 1SO technical committee 114: Horology.

This [fifth” edition cancels and replaces the fourth edition published in 2016. This e
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

PRIMARY BATTERIES —

Part 3: Watch batteries

FOREWORD

International Electrotechnical Commission (IEC) is a worldwide organization for standardization, comy
alllnational electrotechnical committees (IEC National Committees). The object of IEC is to promote”jnterna
coloperation on all questions concerning standardization in the electrical and electronic fields. To this er]
in pddition to other activities, IEC publishes International Standards, Technical Specifications, Technical Re
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publication(s)”).
préparation is entrusted to technical committees; any IEC National Committee interested in the subject deg
may participate in this preparatory work. International, governmental and non-governmental organizations |
with the IEC also participate in this preparation. IEC collaborates closely with the Interhational Organizat

rising
tional
d and
ports,
Their
It with
aising
on for

Standardization (ISO) in accordance with conditions determined by agreement betwgeen the two organizatipns.

Thie formal decisions or agreements of IEC on technical matters express, as nearly as possible, an interng

tional

copsensus of opinion on the relevant subjects since each technical committee has representation frpm all

interested IEC National Committees.

IEC Publications have the form of recommendations for international\useé and are accepted by IEC N
Cdmmittees in that sense. While all reasonable efforts are made torensure that the technical content
Publications is accurate, IEC cannot be held responsible for the“way in which they are used or fd
miginterpretation by any end user.

In|order to promote international uniformity, IEC Nationakh,Committees undertake to apply IEC Public
transparently to the maximum extent possible in their natiofral and regional publications. Any divergence bg
anl IEC Publication and the corresponding national or fegional publication shall be clearly indicated in the

IEC itself does not provide any attestation of conformity. Independent certification bodies provide conf|
aspessment services and, in some areas, access t0 |[EC marks of conformity. IEC is not responsible f
sefvices carried out by independent certificationbodies.

Alllusers should ensure that they have the latést edition of this publication.

Nd liability shall attach to IEC or its directors, employees, servants or agents including individual exper
megmbers of its technical committees and’|IEC National Committees for any personal injury, property dam
othher damage of any nature whatsgever, whether direct or indirect, or for costs (including legal feeg
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any oths
Publications.

Atjention is drawn to the Normative references cited in this publication. Use of the referenced publicati
indispensable for the cortect application of this publication.

Atjention is drawn to(the possibility that some of the elements of this IEC Publication may be the subject of
rights. IEC shall nét be held responsible for identifying any or all such patent rights.

tional
f IEC
r any

ations
tween
latter.

prmity
br any

s and
hge or
) and
r IEC

bns is

patent

mary

dition

constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:

a)

b)

reformatted Table 1 and Table 2. The reformatted tables are now divided by system.

Dimensional tolerances were changed when appropriate. Cell sizes were removed or a
based on the size prevalence in the market place;

in Table 3 the minimum values of |; were reformatted;

the minimum OCV for the S system in Table 5 was changed to 1,55 V.

dded
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The text of this International Standard is based on the following documents:

FDIS Report on voting

35/1467/FDIS 35/1470/RVD

Full information on the voting for the approval of this International Standard can be found in the
report on voting indicated in the above table.

The language used for the development of this International Standard is English.

This [document was drafted in accordance with ISO/IEC Directives, Part 2, and developgd in
accofdance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available
at wyw.iec.ch/members_experts/refdocs. The main document types developed by IEQ are
descfibed in greater detail at www.iec.ch/standardsdev/publications.

A list of all parts in the IEC 60086 series, published under the general title<Primary battgries,
can be found on the IEC website.

The ¢ommittee has decided that the contents of this document wilk;remain unchanged until the
stability date indicated on the IEC website under "http://webstore.iec.ch" in the data related to
the specific document. At this date, the document will be

[}
-

¢confirmed,

e wlithdrawn,

[ ]
-

gplaced by a revised edition, or
e amended.
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INTRODUCTION

This part of IEC 60086 provides specific requirements and information for primary watch
batteries. This part of IEC 60086 was prepared through joint work between the IEC and ISO to
benefit primary battery users, watch designers and battery manufacturers by ensuring the best
compatibility between batteries and watches.

This part of IEC 60086 will remain under continual scrutiny to ensure that the publication is kept
up to date with the advances in both battery and watch technologies.

NOTE—Safety—+af i H Hoblao o 1C— conoc 4 dlCc conoo ©
E—atrety-HofmateitSavahanreHr= o 0ooo—4 a5 boTo—o-
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PRIMARY BATTERIES —

Part 3: Watch batteries

1 Scope

This part of IEC 60086 specifies dimensions, designation, methods of tests and requirements
for plimary batteries for watches. In several cases, a menu of test methods is given\When
presg¢nting battery electrical characteristics and/or performance data, the manufadturer
specffies which test method was used.

2 Normative references

The following documents are referred to in the text in such a way that some’or all of their content
constitutes requirements of this document. For dated references, only:the edition cited applies.
For pndated references, the latest edition of the referencedCdocument (including| any
amendments) applies.

IEC 60086-1, Primary batteries — Part 1: General
IEC 60086-2, Primary batteries — Part 2: Physical and electrical specifications
IEC $0086-4, Primary batteries — Part 4: Safety oflithium batteries

IEC 60086-5, Primary batteries — Part 5: Safety of batteries with aqueous electrolyte

3 Terms and definitions

For the purposes of this document, the terms and definitions given in IEC 60086-1 anfl the
following apply.

ISO and IEC maintain_terminological databases for use in standardization at the follgwing
addr¢sses:

o |EC Electropedia: available at http://www.electropedia.org/

e 1$0 Qnline browsing platform: available at http://www.iso.org/obp

3.1
capacitive reactance
part of the internal resistance that leads to a voltage drop during the first seconds under load

3.2

capacity

electric charge (quantity of electricity) which a cell or battery can deliver under specified
discharge conditions

Note 1 to entry: The Sl unit for electric charge is the coulomb (1 C = 1 As) but, in practice, capacity is usually
expressed in ampere hours (Ah).

3.3
fresh battery
undischarged battery 60 days maximum after date of manufacture


http://www.iso.org/obp
https://iecnorm.com/api/?name=9d5530a6b08488e6120a21b54f3a4be0
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3.4
ohmic drop
part of the internal resistance that leads to a voltage drop immediately after switching the load

on

4 Physical requirements

4.1 Battery dimensions, symbols and size codes

Dimensions and tolerances of batteries for watches shall be in accordance with Figure 1,

P~

Table

The symbols used to denote the various dimensions in Figure 1 are in accordance| with
IEC §0086-2:2021, Clause 4.

Dimensions in millimetres

d,
— N | o1 — ;—FD! 0,05
“) L.y o ) | 1
L i Y = ‘
r ) Y ~
( ' 3 K |
i SN
1 < |
| s
. | p, 1
................ jreeeeerrrrs
| ‘l a; Il o <10 | /7 | 005
," : 210 | [7 | o1
d, N
IEC

maximum overall height of the battery.

mipimum distance between the\flats of the positive and negative contacts
mipimum projection of the.flat negative contact

maximum and minimdm-diameter of the battery

mipimum diameter.of the flat positive contact

mipimum diameter of the flat negative contact

NOTE| This numbering follows the harmonization in the IEC 60086 series.

= 1 W H Ll H
rlytuc L = UITITTITrotuiTrdal UIQVVIIIU
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4.2 Terminals

Negative contact (-): The negative contact (dimension d,) shall be in accordance with

Table 1 and Table 2. This is not applied to those batteries with
a two-step negative contact.

Positive contact (+): The cylindrical surface is connected to the positive terminal.
Positive contact should be made to the side of the battery but
may be made to the base.

4 3 D H o £ il o + + Lo\
. I_IUJC\;I.IUII Ul urrc IICHQLIVC LTTTITrrratl \II5}

The glimension hg shall be as follows:

hg 2 P,02 for hy/h, < 1,65
hg 2 9,06 for 1,65 < hy/h, < 2,5
hs 2 P,08 for hy/h, 22,5

The megative contact should be the highest point of the battery.

4.4 | Shape of battery

The $pace requirements shall secure the area enclosed(by an angle of 45° (see Figure 2),.

The vyalues of 1, for different heights of h,/h,, are.given in Table 3.

\i
A

Y
A

b lh

d Ny d [}3)
IEC IEC

A
Y
A
Y

a).* Figure 2a b) Figure 2b

Figure 2 — Shape of battery

lable s — Values o1 I

Dimensions in millimetres

hy/h, hy
1<h,/h,<1,90 0,20
1,90 < hy/h, < 3,10 0,35
3,10 < h,/h, < 3,60 0,50
3,60 < h,/h, < 4,20 0,70
4,20 < hy/h, < 5.40 0,80
5,40 < h,/h, 0,90
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Mechanical resistance to pressure

A force F (N), as specified in Table 4, applied for 10 s through a steel ball of 1 mm diameter, at
the centre of each contact area, shall not cause any deformation prejudicial to the proper
functioning of the battery, i.e. after this test, the battery shall pass the tests specified in Clause 7.

Table 4 — Applied force F by battery dimensions

4.6

Refe

4.7

Battery dimensions Force

d, h,/h, F
T T N
<3,0 5

<79
23,0 10
<3,0 10

27,9
23,0 10

Deformation

to IEC 60086-1 for dimensional stability.

Leakage

Undischarged batteries and, if required, batteries tested according to 7.2.6 shall be examined

as stpted in 7.3. The acceptable number of defects_shall be agreed between the manufag

and {

4.8

4.8.1]

a)
b)

The \Lattery and/or its packaging must be marked with the following:

he purchaser.

Marking

General

signation according to Aermative Annex A, or common,;
Xpiration of a recommended usage period or year and month or week of manufacturg
bar and month or,week of manufacture may be in code. The code is composed of the
git of the yearJand of a number indicating the month. October, November ang

ecember shauld be represented by the letters O, Y and Z respectively;
KAMPLE

: Janpuary 2019;

. Nevember 2019.

turer

2. The
last

d
e
y
d
D
E
9]
9
p

d) n
e) n

farity of the positive (F) terminat;
ominal voltage;
ame or trade mark of the supplier;

f) cautionary advice;

g) caution for ingestion of batteries shall be given. Refer to IEC 60086-4:2019, 7.2 a) and 9.2,
and IEC 60086-5:2016, 7.1 1) and 9.2, for details.

NOTE

Examples of the common designations can be found in Annex D of IEC 60086-2:2015.

Battery marking should not impede electrical contact. The designation and the polarity shall be
marked on the battery. All other markings may be given on the packing instead of the battery.
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4.8.2 Disposal

— 13 —

Marking of batteries with respect to the method of disposal shall be in accordance with local
legal requirements.

5 Electrical requirements

5.1 Electrochemical system, nominal voltage, end-point voltage and open-circuit

voltage
The 'nqnirnmnnfc r\nnr\nrning the electrochemical cycfnm, the nominal \/nlfngn' the end point
voltape and the open-circuit voltage are given in Table 5.
Table 5 — Standardised electrochemical systems
Lettdr | Negative Electrolyte Positive electrode Nominal End- Open-cifcuit
electrode voltage point voltage
valtage
u,) (EV) (Ugg or QCV)
\'4 \ \%

Max. Min.

B Lithium (Li) [Organic electrolyte Carbon monofluoride (CE), 3,0 2,0 3,70 3,00

C Lithium (Li) |Organic electrolyte Manganese dioxide(NMInO,) 3,0 2,0 3,70 3,00

L Zinc (Zn) Alkali metal hydroxide |Manganese dioxide (MnO,) 1,5 1,0 1,68 1,50

S Zinc (Zn) Alkali metal hydroxide | Silver oxide (Ag,0) 1,55 1,2 1,63 1,55

5.2 | Closed circuit voltage U, (CCV);internal resistance and impedance

Closéd circuit voltage and internalresistance shall be measured according to 7.2.

AC impedance should be measured with an LCR meter.

Limit|values shall be adgreed between the manufacturer and the purchaser.

5.3 | Capacity

The ¢apacity shall be agreed between the manufacturer and the purchaser on the basis

contihuoussdischarge test, according to 7.2.6.

5.4 | Capacity retention

of a

The capacity retention is the ratio between the capacities under the given discharge conditions
measured on fresh batteries and a sample of the same lot stored during 365 days at (20 £ 2) °C
and a relative humidity between (55 = 20) %.

The ratio of capacity retention shall be agreed between the manufacturer and the purchaser.
The minimum value should be at least 90 % for a period of 12 months. The capacity
measurement is carried out according to 7.2.6.

For the purpose of verifying compliance with this document, conditional acceptance may be
given after completion of the initial capacity tests.


https://iecnorm.com/api/?name=9d5530a6b08488e6120a21b54f3a4be0

- 14 - IEC 60086-3:2021 © IEC

6 Sampling and quality assurance

2021

The use of sampling plans or product quality indices should be agreed between manufacturer
and purchaser.

Where no agreement is specified, refer to 1ISO 2859 and ISO 21747 for sampling and quality
compliance assessment advice.

7 Test methods

7.1
7.1.1

The
gaug

Shape and dimensions
Shape requirement

Ehape of the negative contact is checked preferably by optical projection™\or by an
e according to Figure 3.

The measurement method shall be agreed between the manufacturer-and the purchaser.

Proc
The

A of
main
batte

i
Side A —
| |4
7 I N =
A ( . \
$N s R A
>
\ \ ! J
- d _lLe
- > .
(0]
i)
w

IEC
Figure 3 — Shape requirement

bdure:

procedure to inspect with the open gauge is shown. The battery is moved toward the
the gauge while applying the outer periphery of the positive electrode to the side H
aining the flat part' of the negative electrode terminal at 90 ° with respect to the side
ry having a gap-without contact between the side A of the gauge and the flat part g

negafive electrodesterminal does not satisfy the requirements.

NOTE|

7.2

The surface of the open gauge is made of non-conductive hard resin to prevent external short circuit.

Electrical characteristics

open

side
and
B. A
f the

7.2.1

Environmental conditions

Unless otherwise specified, the sample batteries shall be tested at a temperature of (20 £ 2) °C

. - 20
and a relative humidity between (55 J_r40) %.

During use, batteries can be exposed to low temperatures; it is therefore recommended to carry

outc

7.2.2

omplementary tests at (0 £ 2) °C and at (-10 + 2) °C.

Equivalent circuit — Effective internal resistance — DC method

Resistance of any electrical component is determined by calculating the ratio between the
voltage drop AU across this component and the range of current Ai passing through this
component and causing the voltage drop R = AU / Ai.
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