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ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
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INTERNATIONAL STANDARD ISO 12819:2009(E)

Methods of evaluation of the battery life of a battery-powered
watch

1 cope

This International Standard specifies two methods for determining the battery life of a battery-pdwered watch
and gpecifies the labelling to be used by the manufacturers or the distributors to inform the'users.

According to the available information, either the theoretical battery life or the practical battery| life must be
calculated using the equations given in this International Standard.

2 ormative references

The following referenced documents are indispensable for the! application of this document. For dated
refergnces, only the edition cited applies. For undated references, the latest edition of the¢ referenced
document (including any amendments) applies.

ISO §426-2, Horological vocabulary — Part 2: Technical and commercial definitions

IEC §0086-3, Primary batteries — Part 3: Watch batteries

3 Terms and definitions
For the purposes of this document;.the terms and definitions given in ISO 6426-2 and the following apply.

31
battery life
opergting duration of a‘battery-powered watch, as determined by the characteristics of the baftery and the
movgment

NOTH The battery life starts when the battery is inserted and starts powering the movement of the watch and lasts
until the point when'the voltage falls below the level required for operation and the watch stops.

3.2
practical battery life
AP
calculation of the battery life, taking in account the self-discharge current of the battery during storage and
operation

33

theoretical battery life

AT

calculation of the battery life assuming an ideal battery with no self-discharge of current

© 1SO 2009 — All rights reserved 1
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4 General

41

Parameters

The following parameters influence the calculation:

the type

the type

of battery used;

of movement used;

the operating and environmental conditions.

4.2 Typesl of battery life

This International Standard considers two types of battery life, the practical battery life and‘the theon

battery life.

4.3 Opers
The operatin

the power cq
with the watd

4.4 Envirg
The values b

a tempe

a relativ

5 Currer

5.1 Mean

The mean ¢
function(s) e

For a movem
of the motor.

ting mode
g mode may be normal or economic. Some watches have a device:that permits the reduct

nsumption during storage. The operating modes shall be descriped on the documents suy
h.

bnmental conditions
elow are valid for normal environmental conditions 'as follows:
rature of (28 + 2) °C;

b humidity of (50 + 10) %.

t consumption of a watch

current consumed (/£)

irrent, 1, is the avérage of currents consumed by the oscillator and the display of time o
cluding all additional functions. The mean current is expressed in microamperes (UA).

ent with an.analogical display, the consumption shall be measured over a large number of p

etical

on of
plied

f day

ulses

For a movementwith a digital display, the consumption shall be measured when a mean number of digits is

operating.

5.2 Capacity of the battery (C)

The capacity of the battery used to determine the battery life of a watch shall conform to the value specified by
the manufacturer of batteries and controlled by the watch manufacturer, in accordance with IEC 60086-3.

The capacity

, C, is expressed in milliampere hours (mAh).

© 1SO 2009 — All rights re
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5.3 Self-discharge currents (/_, /,4)

5.3.1 Self-discharge current in storage (/,)

When a battery is stored, it sustains an annual loss which affects capacity. Loss of capacity depends on the
type of battery and the storage temperature and humidity. It is equivalent to the mean self-discharge current in
storage, I, expressed in microamperes according to Equation (1):

ACq

las =5 76

(1)

NOTH The value 8,76 is the ratio between the number of hours in the year (8 760) and the conVersion rate from
milliamperes to microamperes (1 000).

The yalue ACg is usually supplied by the battery manufacturer. In the case of lack of informatiop, the values
given| in Annex A shall be used. ACg is expressed in milliampere hours (mAh).

5.3.2| Self-discharge current in use (/54)

When the same battery discharges, the average self-discharge current, I3q, ‘expressed in microamperes, may
be different. It is determined by Equation (2):

[0g = K - I 56 (2)
NOTH The value K depends on the type and size of the battery as well as the operating conditions (e.g.|temperature).

The yalue K is usually supplied by the battery manufacturer. In the case of lack of information, the values
given] in Annex A shall be used.

5.4 | Current consumption of additional\functions (/)

The hean current, I;, consumed over a@day by an additional function is calculated by Equation (3)

i1

[t =86 400 (3)

wher

W

& is the mean current expressed in microamperes (UA);
§ is the-additional current consumption due to the function, expressed in microamperes (4A);

i i§ the time of use of the function in one day, expressed in seconds (s).

The wsual values of ¢ for additional functions used for the determination of /¢ are those, expressed in seconds,
that are usually mentioned in the user's instructions for each product. In the absence of these values, in most
cases the values given in Table A.1 are conventionally selected.

NOTE The values are approximate and may change over a wide range from one user to another. They are of interest
only for comparison between products.

© 1SO 2009 — All rights reserved 3
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6 Calculation of battery life

6.1 Practi

cal battery life (4P): method I

The practical battery life, AP, expressed in years, is determined by Equation (4), based on a linear decrease of
the battery capacity:

C—(n-ACs)
= (4)
8,76(Im + g+ . I)
where 7 is the storage duration of the battery, expressed in years, from its manufacture until it is placed, |n the
watch.
For comparigon between products, the watch manufacturer shall use, at his own discretion, thetvalues »n £ 1 or
n=0,5.
For the battgry life indication, the watch manufacturer shall take into consideration the.intrinsic battery lffe, of
which indicatjve values are given in B.3.
Another method of calculation for the practical battery life (method II) is described)in B.4.
6.2 Theoretical battery life (47)
The theoretigal battery life, AT, expressed in years, is determined by Equation (5):
C
AT = (5)
8,6 (Im+ . 1)
7 Labelling
The indication of the practical, 4P, or of the\theoretical, AT, battery life of a watch shall be expressed in years
and, if necepsary, this value shall be(rounded to the half year immediately below the calculated yalue.
However, if this value is below 2 years, it shall be expressed in months.
The following wording shall be used in the documents supplied with the watch:
“The practical (or theoretical) battery life of this watch, determined in accordance with the method specified
in ISO 12819, with a (producer, capacity) battery, reference ....., is ... years (or months).”
4 © 1SO 2009 - All rights reserved
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Annex A
(normative)

Self-discharge currents

General

The 1
not s

A.2

/
/

wher

ollowing numerical values for calculating factors ACg and K (see 5.3) shall be used whenhi
ipplied by the battery manufacturer.

Values for ACg
A\Cs = 0,05C for silver oxide batteries;
A\Cs = 0,02C for lithium batteries;

b C is the nominal capacity of the battery.

The factors 0,05 and 0,02 express the agreed yearly loss of capacity according to the type of batt

A3
1

J

A4

Values for K
K = 1 for an unworn watch or one that is stored at a temperature < 23 °C;

K = 2 for a worn watch, i.e. one that is subjected to temperatures between 28 °C and 30 °C.

Daily use of the additional functions; agreed values

Table A.1 — Agreed values

hformation is

(1%

ry.

Function Daily use ¢

s

A) Display lighting 20

B) Alarm ‘strike 20

C) Hourstrike 12

D) Timer strike 20

E) Function strike 12

F) Chronograph 3600

G) Calculator 1800

H) Electronic hand-setting (alarm or time zone) 20

© 1SO 2009 — All rights reserved 5
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B.1 Intri

Annex B
(normative)

Practical battery life (4P)

nsic lifetime of a battery

Battery techr

a) silver ox

of h

of h

b) lithium b
NOTE  TH
B.2 Staf

For the deter

When the m
the practical

The practica
is APgg 7 Whe

eight < 2,15 mm: 3 years;
eight > 2,15 mm: 4 years;

atteries: 5 years to 10 years.

ology is constantly being developed. The current reference values are as follows:

de batteries:

e use of higher intrinsic lifetime values is made at the discretion of the-watch manufacturer.

istical determination of the practical batterylife (4P)
Mmination of the practical battery life, 4P, its statisticaldistribution should be considered.
year, andthe minimum battery life is higher than “0,94”

ban value of battery life is over “a”

a
pattery life to consider is “a” year.

4Pmean = @ APmean : mean-of battery life

4 Pmin = 0,94 APrin 3 minimum battery life
battery life is distributed according to a normal distribution, and the minimum battery life, A
re APgg 7 means practical battery life in which 99,7% of watches will work.

then

Prmins

© 1SO 2009 - All rights reserved


https://standardsiso.com/api/?name=d071c6e0e92f440b38da9bb51959c993

ISO 12819:2009(E)

YA
99,7 %
0,3%
| ! X
>0,9a a
- =
1 a -
>a

Key
X practical battery life
Y frequency

AP
b 4p

mean*

Figure B.1 — Determination of practical‘battery life, 4P, and
distribution — Relation between ¢ and 4P egn

B.3| Practical battery life (4P) Method I
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Figure B.2 — Relation between practical battery life, 4P, and capacity, C, of the battery
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If-discharge is constant, the decrease of the battery's capacity is also constant.

Considering this assumption, Equation (B.1) is used:

C—(n-ACs)

) 8,76(Im + g+ 2. I)

where

Im

is the mean current consumed by the movement;

Ipq ist

I st

B.4 Pract

When the sd
should be co

AP =

=l

is t
Equation (B.

The ratio beg
proportionatg

Therefore, w

ne self-discharge current in use;

ne current consumption of additional functions.

cal battery life (4P) Method 11

If-discharge is proportional (by fixed rate) to the remaining capacity; Equations (B.2) and
hsidered for the determination of the practical battery life, AP:

B(C-0,5-AC)

8,76(Im+ Y It)

In(1 - a)

-In +1

n

ne time, expressed in years;
ne proportional factor of self-discharge;
ne mean rate of self-dischiarge over n' years.

) for the determination-of the practical battery life, 4P, is prepared by the following process.

to the remaining capacity, C” and “consumption current I (I, + 3F5)".

hen A isthe ratio for self-discharge,

dc
e

o 7\
o Tl}

When transformed

pC

dr =

1
+1/

dc

and integrated

t= —%In(ﬂC+1)+C'

(B.1)

(B.3)

tween capacity. reduction and time (dc/d¢) is expressed as addition of “self-discharge that is

(B.4)
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