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INTERNATIONAL ELECTROTECHNICAL COMMISSION 
____________ 

 
PRIMARY BATTERIES –  

 
Part 2: Physical and electrical specifications 

 
 

FOREWORD 
1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising 

all national electrotechnical committees (IEC National Committees). The object of IEC is to promote 
international co-operation on all questions concerning standardization in the electrical and electronic fields. To 
this end and in addition to other activities, IEC publishes International Standards, Technical Specifications, 
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC 
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interested 
in the subject dealt with may participate in this preparatory work. International, governmental and non-
governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates closely 
with the International Organization for Standardization (ISO) in accordance with conditions determined by 
agreement between the two organizations. 

2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international 
consensus of opinion on the relevant subjects since each technical committee has representation from all 
interested IEC National Committees.  

3) IEC Publications have the form of recommendations for international use and are accepted by IEC National 
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC 
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any 
misinterpretation by any end user. 

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications 
transparently to the maximum extent possible in their national and regional publications. Any divergence 
between any IEC Publication and the corresponding national or regional publication shall be clearly indicated in 
the latter. 

5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity 
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any 
services carried out by independent certification bodies. 

6) All users should ensure that they have the latest edition of this publication. 

7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and 
members of its technical committees and IEC National Committees for any personal injury, property damage or 
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and 
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC 
Publications.  

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is 
indispensable for the correct application of this publication. 

9) Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of 
patent rights. IEC shall not be held responsible for identifying any or all such patent rights. 

International Standard IEC 60086-2 has been prepared by IEC technical committee 35: 
Primary cells and batteries. 

This twelfth edition cancels and replaces the eleventh edition (2006) and constitutes a 
technical revision. 

Significant changes from the previous edition are the deletion of eight battery types from this 
standard, the addition of an air hole placement diagram and deletion of the resistive hearing 
aid tests for the P-system (zinc air) hearing aid batteries, standardization of a new form of 
alkaline (L-system) 9 volt battery (6LP3146), addition of a common designation reference as 
Annex D and general adjustment of application tests and their minimum average duration 
values to reflect changes in battery usage.   
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The text of this standard is based on the following documents: 

CDV Report on voting 

35/1271/CDV 35/1275/RVC 

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

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2. 

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

The committee has decided that the contents of this publication will remain unchanged until 
the stability date indicated on the IEC web site under "http://webstore.iec.ch" in the data 
related to the specific publication. At this date, the publication will be  

• reconfirmed; 
• withdrawn; 
• replaced by a revised edition, or 
• amended. 
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INTRODUCTION 

The technical content of this part of IEC 60086 provides physical dimensions, discharge test 
conditions and discharge performance requirements. IEC 60086-2 complements the general 
information and requirements of IEC 60086-1.  

This part was prepared to benefit primary battery users, device designers and battery 
manufacturers by furnishing the specifics of form, fit and function for individual standardized 
primary cells and batteries. Over the years, this part has been changed to improve its 
contents and may again be revised in due course in the light of comments made by national 
committees and experts on the basis of practical experience and changing technology. 

This current revision is the result of a reformatting initiative, as well as some content changes, 
aimed at making this part more user-friendly, less ambiguous, and, from a cross reference 
basis, fully harmonized with other parts of IEC 60086. 

NOTE Safety information is available in IEC 60086-4, IEC 60086-5 and IEC 62281. 
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PRIMARY BATTERIES –  
 

Part 2: Physical and electrical specifications 
 
 
 

1 Scope 

This part of IEC 60086 is applicable to primary batteries based on standardized electro-
chemical systems. 

It specifies 

− the physical dimensions, 

− the discharge test conditions and discharge performance requirements. 

2 Normative references 

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

IEC 60086-1:2011, Primary batteries – Part 1: General 

ISO 1101, Geometrical product specifications (GPS) – Geometrical tolerancing – Tolerances 
of form, orientation, location and run-out 

3 Terms, definitions, symbols and abbreviations 

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

3.1 Terms and definitions 

3.1.1  
application test 
simulation of the actual use of a battery in a specific application 

3.1.2  
closed-circuit voltage 
CCV (abbreviation) 
voltage across the terminals of a battery when it is on discharge  

[IEC 60050- 482:2004, 482-03-28, modified]  

3.1.3  
end-point voltage 
EV (abbreviation) 
specified voltage of a battery at which the battery discharge is terminated 

[IEC 60050-482:2004, 482-03-30, modified] 
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3.1.4  
minimum average duration  
MAD (abbreviation) 
minimum average time on discharge which shall be met by a sample of batteries 

NOTE The discharge test is carried out according to the specified methods or standards and designed to show 
conformity with the standard applicable to the battery types. 

3.1.5  
nominal voltage (of a primary battery ) 
Vn (symbol) 
suitable approximate value of the voltage used to designate or identify a cell, a battery or an 
electrochemical system  

[IEC 60050-482:2004, 482-03-31, modified]  

3.1.6  
open-circuit voltage  
OCV (abbreviation) 
voltage across the terminals of a battery when it is off discharge 

[IEC 60050-482:2004, 482-03-32, modified]  

3.1.7  
primary (cell or battery) 
cell or battery that is not designed to be electrically recharged 

3.1.8  
round (cell or battery) 
cell or battery with circular cross section 

3.1.9  
service output (of a primary battery) 
service life, or capacity, or energy output of a battery under specified conditions of discharge 

3.1.10  
service output test 
test designed to measure the service output of a battery 

NOTE A service output test may be prescribed, for example, when 

a) an application test is too complex to replicate; 

b) the duration of an application test would make it impractical for routine testing purposes. 

3.1.11  
storage life 
duration under specified conditions at the end of which a battery retains its ability to perform a 
specified service output  

[IEC 60050-482:2004, 482-03-47, modified]  

3.1.12  
terminals (of a primary battery) 
conductive parts provided for the connection of a battery to external conductors 

3.2 Symbols and abbreviations 
EV end-point voltage 
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MAD minimum average duration 
OCV open-circuit voltage (off-load voltage) 
R load resistance 
Vn nominal voltage of a primary battery 

4 Battery dimensions, symbols 

The symbols used to denote the various dimensions are as follows:  

h1  maximum overall height of the battery; 
h2  minimum distance between the flats of the positive and negative contacts; 
h3  minimum projection of the flat positive contact; 
h4  maximum recess of the negative flat contact surface;  
h5  minimum projection of the flat negative contact; 
d1  maximum and minimum diameters of the battery; 
d2  minimum diameter of the flat positive contact; 
d3  maximum diameter of the positive contact within the specified projection height; 
d4  minimum diameter of the flat negative contact; 
d5  maximum diameter of the negative contact within the specified projection height; 
d6  minimum outer diameter of the negative flat contact surface; 
d7  maximum inner diameter of the negative flat contact surface; 

⌀ P  concentricity of the positive contact. 

Recesses are permitted in the negative flat contact surface defined by dimensions d6 and d7 
for batteries having the shape shown in Figure 1a, provided that batteries placed end to end 
in series make electrical contact with each other and that the contact separation is an integral 
multiple of the contact separation for one battery. The following conditions must be satisfied: 

d6 > d3 

d2 > d7 

h3 > h4 

5 Constitution of the battery specification tables 

5.1 Batteries are categorized into several groups according to their shapes. 

5.2 In each category, batteries having the same shape but belonging to a different 
electrochemical system are grouped together and shown in succession. 

5.3 Batteries are always listed in ascending order of nominal voltage and, within each 
nominal voltage, in ascending order of volume. 

5.4 One common shape drawing of these batteries which fall in the same group is exhibited. 

5.5 Designation, nominal voltage, dimensions, discharge conditions, minimum average 
duration and application for these batteries which fall into the same group are summarized in 
one table. 

5.6 When a drawing represents only one type of battery, the dimensions of the relevant 
battery may be directly shown on the drawing. 
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5.7 Batteries are categorized into the following groups: 

a) Category 1: Round batteries according to Figure 1 
R1, R03, R6P, R6S, R14P, R14S, R20P, R20S 
LR8D425, LR1, LR03, LR6, LR14, LR20 

b)  Category 2: Round batteries according to Figure 2 
CR14250, CR15H270, CR17345, CR17450, BR17335 

c)  Category 3: Round batteries according to Figure 3 
LR9, LR53, CR11108 

d)  Category 4: Round batteries according to Figure 4 
PR70, PR41, PR48, PR44 
LR41, LR55, LR54, LR43, LR44 
SR62, SR63, SR65, SR64, SR60, SR67, SR66, SR58, SR68, SR59, SR69, SR41, SR57, 
SR55, SR48, SR54, SR42, SR43, SR44 
CR1025, CR1216, CR1220, CR1616, CR2012, CR1620, CR2016, CR2025, CR2320, 
CR2032,CR2330, CR2430, CR2354, CR3032, CR2450 
BR1225, BR2016, BR2320, BR2325, BR3032 

e)  Category 5: Other round batteries – Miscellaneous 
R40 
4LR44 
2CR13252 
4SR44 

f)  Category 6: Non-round batteries – Miscellaneous 
3R12P, 3R12S, 3LR12 
4LR61 
CR-P2 
2CR5 
2EP3863 
4R25X, 4LR25X 
4R25Y 
4R25-2, 4LR25-2 
6AS4 
6AS6 
6F22, 6LR61, 6LP3146 
6F100 

5.8 Drawings of round batteries which correspond to Figure 1, Figure 2, Figure 3 and Figure 
4 are prepared by reduction or enlargement of the relevant original drawings. The other 
drawings are prepared by reduction or enlargement of conventional specification drawings. 

In each case the drawings show the shape of the relevant batteries. Dimensions for each 
battery are shown in the tables. 

NOTE See Annexes A, B and C for ease of locating battery sizes. 

 

IECNORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IE
C 60

08
6-2

:20
11

https://iecnorm.com/api/?name=ef6b0d6b0932e063b8a50790036d4589


 

 

 60086-2  IEC:2011 – 11 – 

6 
P

hy
si

ca
l a

nd
 e

le
ct

ri
ca

l s
pe

ci
fic

at
io

ns
  

6.
1 

C
at

eg
or

y 
1 

ba
tt

er
ie

s 
  

6.
1.

1 
C

at
eg

or
y 

1 
– 

P
hy

si
ca

l a
nd

 e
le

ct
ri

ca
l s

pe
ci

fi
ca

ti
on

s 
 

                 

Fi
gu

re
 1

 –
 C

at
eg

or
y 

1 
di

m
en

si
on

al
 d

ra
w

in
gs

 

 
 

                 

B
at

te
rie

s 
co

m
pl

yi
ng

 w
ith

 th
es

e 
ph

ys
ic

al
 a

nd
 e

le
ct

ric
al

 s
pe

ci
fic

at
io

ns
 a

re
: 

 

D
es

ig
na

ti
on

 

R
1,

 R
03

, R
6P

, R
6S

, R
14

P
, R

14
S

, R
20

P
, R

20
S

 

LR
8D

42
5,

 L
R

1,
 L

R
03

, 
LR

6,
 L

R
14

, L
R

20
 

 Fo
r 

th
e 

de
fin

iti
on

 o
f t

he
 d

im
en

si
on

s,
 s

ee
 C

la
us

e 
4.

 

Th
e 

cy
lin

dr
ic

al
 s

ur
fa

ce
 is

 in
su

la
te

d 
fr

om
 th

e 
co

nt
ac

ts
. 

Te
rm

in
al

s:
 fl

at
/c

ap
 a

nd
 b

as
e.

 

Fo
r 

ge
ne

ra
l i

nf
or

m
at

io
n,

 s
ee

 IE
C

 6
00

86
-1

. 

Fi
gu

re
 1

a:
 n

eg
at

iv
e 

co
nt

ac
t s

ur
fa

ce
 m

ay
 n

ot
 b

e 
fla

t o
ve

r 
th

e 
w

ho
le

 a
re

a.
 

Fi
gu

re
 1

b:
 n

eg
at

iv
e 

co
nt

ac
t s

ur
fa

ce
 s

ha
ll 

be
 e

ss
en

tia
lly

 fl
at

 o
ve

r t
he

 w
ho

le
 s

ur
fa

ce
 a

re
a.

 

Fo
r 

ba
tte

rie
s 

co
m

pl
yi

ng
 w

ith
 fi

gu
re

s 
1a

 a
nd

 1
b,

 fl
at

 n
eg

at
iv

e 
co

nt
ac

t i
s 

no
t n

ec
es

sa
ril

y 
re

ce
ss

ed
. 

W
he

n 
th

e 
fla

t n
eg

at
iv

e 
co

nt
ac

t s
ur

fa
ce

 fo
rm

s 
th

e 
lo

w
er

 p
ar

t o
f t

he
 b

at
te

ry
, d

im
en

si
on

s 
"h

1"
 

an
d 

"h
2"

 a
re

 b
ot

h 
m

ea
su

re
d 

fr
om

 th
e 

su
rf

ac
e 

an
d 

di
m

en
si

on
 "

h 4"
 is

 z
er

o.
 

D
im

en
si

on
s 

"⌀
P"

 to
 b

e 
m

ea
su

re
d 

in
 a

cc
or

da
nc

e 
w

ith
 IS

O
 1

10
1.

 

Th
e 

pr
of

ile
 o

ve
r 

th
e 

do
tte

d 
lin

es
 is

 n
ot

 s
pe

ci
fie

d.
 

 1:
 P

os
iti

ve
 c

on
ta

ct
 

2:
 O

pt
io

na
l p

ip
 (

D
im

en
si

on
 "

h 6"
 fo

r b
at

te
rie

s 
ha

vi
ng

 th
e 

pi
p 

is
 0

,4
 m

m
 M

ax
.)

 

3:
 N

eg
at

iv
e 

co
nt

ac
t a

re
a 

 

 

Fi
gu

re
 1

a 
 

Fi
gu

re
 1

b 
 

d 3 d 2 

h3 

2 
1 

d 3 

h6 
h3 h1 

h4 

 

h4 

h2 

⌀P 

3 

d 1 

d 3 

h3 

2 
1 

d 3 

h6 
h3 h1 

h4 

 

h4 

h2 

⌀P 

3 

d 1 

d 7 d 6 
d 6 

IE
C

   
27

4/
11

 
IE

C
   

27
5/

11
 

IECNORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IE
C 60

08
6-2

:20
11

https://iecnorm.com/api/?name=ef6b0d6b0932e063b8a50790036d4589


 

 

 – 12 –  60086-2  IEC:2011 
6.

1.
1.

1 
C

at
eg

or
y 

1 
– 

S
pe

ci
fi

ca
ti

on
s:

 R
1,

 R
03

, R
6P

, R
6S

 

E
le

ct
ro

- 
ch

em
ic

al
 

sy
st

em
 

le
tt

er
 

D
es

ig
na

ti
on

 
V

n
 

V
 

O
C

V
 

m
ax

. 
V

 

D
im

en
si

on
s 

m
m

 
D

is
ch

ar
ge

 c
on

di
ti

on
s 

M
A

D
a 

(in
iti

al
) 

A
pp

lic
at

io
ns

 
h 1 

h 2 
h 3 

h 4 
d 1 

d 3 
d 6 

⌀
P 

R Ω
 

D
ai

ly
 p

er
io

d 
E

V
 

V
 

m
ax

. 
m

in
. 

m
in

. 
m

ax
. 

m
ax

. 
m

in
. 

m
ax

. 
m

in
. 

m
ax

. 

N
o 

le
tte

r 

(s
ee

 N
O

TE
) 

R
1 

1,
5 

1,
73

 
30

,2
 

29
,1

 
0,

5 
0,

2 
12

,0
 

10
,9

 
4,

0 
5,

0 
0,

5 
30

0 
12

 h
 

0,
9 

76
 h

 
H

ea
rin

g 
ai

d 

5,
1 

5 
m

in
 

0,
9 

30
 m

in
 

P
or

ta
bl

e 
lig

ht
in

g 

R
03

 
1,

5 
1,

73
 

44
,5

 
43

,3
 

0,
8 

0,
5 

10
,5

 
9,

5 
3,

8 
4,

3 
0,

4 

5,
1 

b 
0,

9 
50

 m
in

 
P

or
ta

bl
e 

lig
ht

in
g 

10
 

1 
h 

0,
9 

1,
5 

h 
D

ig
ita

l a
ud

io
  

75
 

4 
h 

0,
9 

20
 h

 
R

ad
io

/C
lo

ck
 

24
 

15
 s

 p
er

 m
in

 
8 

h 
pe

r 
da

y 
1,

0 
4 

h 
R

em
ot

e 
co

nt
ro

l 

R
6P

 
(h

ig
h 

po
w

er
) 

1,
5 

1,
73

 
50

,5
 

49
,2

 
1,

0 
0,

5 
14

,5
 

13
,5

 
5,

5 
7,

0 
0,

5 

43
 

4 
h 

0,
9 

27
 h

 
R

ad
io

/C
lo

ck
 

3,
9 

1 
h 

0,
8 

65
 m

in
 

M
ot

or
/to

y 

10
 

1 
h 

0,
9 

4 
h 

Ta
pe

 r
ec

or
de

r 
 

24
 

15
 s

 p
er

 m
in

 
8 

h 
pe

r 
da

y 
1,

0 
11

 h
 

R
em

ot
e 

co
nt

ro
l 

1,
8 

c 
0,

9 
60

 p
ul

se
s 

P
ul

se
 te

st
 

R
6S

 
(s

ta
nd

ar
d)

 
1,

5 
1,

73
 

50
,5

 
49

,2
 

1,
0 

0,
5 

14
,5

 
13

,5
 

5,
5 

7,
0 

0,
5 

43
 

4 
h 

0,
9 

22
 h

 
R

ad
io

/C
lo

ck
 

N
O

TE
 

D
el

ay
ed

 d
is

ch
ar

ge
 p

er
fo

rm
an

ce
 a

fte
r 

12
 m

on
th

s 
is

 8
0 

%
 o

f M
A

D
. 

a  
 S

ta
nd

ar
d 

co
nd

iti
on

s 
(s

ee
 IE

C
 6

00
86

-1
, T

ab
le

 5
, I

ni
tia

l d
is

ch
ar

ge
 te

st
).

 
b  

 4
 m

in
 b

eg
in

ni
ng

 a
t h

ou
rly

 in
te

rv
al

s 
fo

r 
8 

h 
pe

r 
da

y.
 

c  
 1

5 
s 

on
, 4

5 
s 

of
f f

or
 2

4 
h 

pe
r 

da
y.

 

 

IECNORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IE
C 60

08
6-2

:20
11

https://iecnorm.com/api/?name=ef6b0d6b0932e063b8a50790036d4589


 

 

 60086-2  IEC:2011 – 13 – 
6.

1.
1.

2 
C

at
eg

or
y 

1 
– 

S
pe

ci
fi

ca
ti

on
s:

 R
14

P
, R

14
S

 

E
le

ct
ro

- 
ch

em
ic

al
 

sy
st

em
 

le
tt

er
 

D
es

ig
na

ti
on

 
V

n
 

V
 

O
C

V
 

m
ax

. 
V

 

D
im

en
si

on
s 

m
m

 
D

is
ch

ar
ge

 c
on

di
ti

on
s 

M
A

D
a 

(in
iti

al
) 

A
pp

lic
at

io
ns

 
h 1 

h 2 
h 3 

h 4 
d 1 

d 3 
d 6 

⌀
P 

R Ω
 

D
ai

ly
 p

er
io

d 
E

V
 

V
 

m
ax

. 
m

in
. 

m
in

. 
m

ax
. 

m
ax

. 
m

in
. 

m
ax

. 
m

in
. 

m
ax

. 

N
o 

le
tte

r 

(s
ee

 N
O

TE
) 

R
14

P
 

(h
ig

h 
po

w
er

) 
1,

5 
1,

73
 

50
,0

 
48

,6
 

1,
5 

0,
9 

26
,2

 
24

,9
 

7,
5 

13
,0

 
1,

0 

3,
9 

b 
0,

9 
27

0 
m

in
 

P
or

ta
bl

e 
lig

ht
in

g 

20
 

4 
h 

0,
9 

28
 h

 
R

ad
io

 

3,
9 

1 
h 

0,
8 

4 
h 

To
y 

R
14

S
 

(s
ta

nd
ar

d)
 

1,
5 

1,
73

 
50

,0
 

48
,6

 
1,

5 
0,

9 
26

,2
 

24
,9

 
7,

5 
13

,0
 

1,
0 

3,
9 

b 
0,

9 
12

0 
m

in
 

P
or

ta
bl

e 
lig

ht
in

g 

20
 

4 
h 

0,
9 

15
 h

 
R

ad
io

 

3,
9 

1 
h 

0,
8 

1,
5 

h 
To

y 

N
O

TE
 

D
el

ay
ed

 d
is

ch
ar

ge
 p

er
fo

rm
an

ce
 a

fte
r 

12
 m

on
th

s 
is

 8
0 

%
 o

f M
A

D
. 

a  
 S

ta
nd

ar
d 

co
nd

iti
on

s 
(s

ee
 IE

C
 6

00
86

-1
, T

ab
le

 5
, I

ni
tia

l d
is

ch
ar

ge
 te

st
).

 
b  

 4
 m

in
 b

eg
in

ni
ng

 a
t h

ou
rly

 in
te

rv
al

s 
fo

r 
8 

h 
pe

r 
da

y.
 

  

IECNORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IE
C 60

08
6-2

:20
11

https://iecnorm.com/api/?name=ef6b0d6b0932e063b8a50790036d4589


 

 

 – 14 –  60086-2  IEC:2011 
6.

1.
1.

3 
C

at
eg

or
y 

1 
– 

S
pe

ci
fi

ca
ti

on
s:

 R
20

P
, R

20
S

, L
R

8D
42

5,
 L

R
1 

E
le

ct
ro

- 
ch

em
ic

al
 

sy
st

em
 le

tt
er

 
D

es
ig

na
ti

on
 

V
n
 

V
 

O
C

V
 

m
ax

. 
V

 

D
im

en
si

on
s 

m
m

 
D

is
ch

ar
ge

 c
on

di
ti

on
s 

M
A

D
a 

(in
iti

al
) 

A
pp

lic
at

io
ns

 
h 1 

h 2 
h 3 

h 4 
d 1 

d 3 
d 6 

⌀
P 

R Ω
 

D
ai

ly
 

pe
rio

d 
E

V
 

V
 

m
ax

. 
m

in
. 

m
in

. 
m

ax
. 

m
ax

. 
m

in
. 

m
ax

. 
m

in
. 

m
ax

. 

N
o 

le
tte

r 

(s
ee

 N
O

TE
 1

) 

R
20

P
 

(h
ig

h 
po

w
er

) 
1,

5 
1,

73
 

61
,5

 
59

,5
 

1,
5 

1,
0 

34
,2

 
32

,3
 

9,
5 

18
,0

 
1,

0 

2,
2 

b 
0,

9 
32

0 
m

in
 

P
or

ta
bl

e 
lig

ht
in

g 
 

10
 

4 
h 

0,
9 

33
 h

 
R

ad
io

 

2,
2 

1 
h 

0,
8 

5,
5 

h 
To

y 

R
20

S
 

(s
ta

nd
ar

d)
 

1,
5 

1,
73

 
61

,5
 

59
,5

 
1,

5 
1,

0 
34

,2
 

32
,3

 
9,

5 
18

,0
 

1,
0 

2,
2 

b 
0,

9 
10

0 
m

in
 

P
or

ta
bl

e 
lig

ht
in

g 
 

10
 

4 
h 

0,
9 

18
 h

 
R

ad
io

 

2,
2 

1 
h 

0,
8 

2 
h 

To
y 

L 
(s

ee
 N

O
TE

 2
) 

LR
8D

42
5 

1,
5 

1,
68

 
42

,5
 

41
,5

 
0,

7 
0,

1 
8,

3 
7,

7 
3,

8 
2,

3c
 

0,
1 

5,
1 

5 
m

in
 

0,
9 

90
 m

in
 

Li
gh

tin
g 

75
 

1 
h 

1,
1 

22
 h

 
La

se
r 

po
in

te
r 

75
 

1 
h 

0,
9 

27
 h

 
S

er
vi

ce
 o

ut
pu

t 
te

st
 

LR
1 

1,
5 

1,
68

 
30

,2
 

29
,1

 
0,

5 
0,

2 
12

,0
 

10
,9

 
4,

0 
5,

0 
0,

5 

30
0 

12
 h

 
0,

9 
13

0 
h 

H
ea

rin
g 

ai
d 

5,
1 

5 
m

in
 

0,
9 

94
 m

in
 

P
or

ta
bl

e 
lig

ht
in

g 

B
ac

kg
ro

un
d:

  
3 

00
0 

P
ul

se
: 1

0 

24
 h

 
5 

s 
pe

r 
h 

d 
0,

9 
88

8 
h 

P
ag

er
 

N
O

TE
 1

 
D

el
ay

ed
 d

is
ch

ar
ge

 p
er

fo
rm

an
ce

 a
fte

r 
12

 m
on

th
s 

is
 8

0 
%

 o
f M

A
D

. 
N

O
TE

 2
 

D
el

ay
ed

 d
is

ch
ar

ge
 p

er
fo

rm
an

ce
 a

fte
r 

12
 m

on
th

s 
is

 9
0 

%
 o

f M
A

D
. 

 

IECNORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IE
C 60

08
6-2

:20
11

https://iecnorm.com/api/?name=ef6b0d6b0932e063b8a50790036d4589


 

 

 60086-2  IEC:2011 – 15 – 
6.

1.
1.

3 
  (

co
nt

in
ue

d)
 

a  
 S

ta
nd

ar
d 

co
nd

iti
on

s 
(s

ee
 IE

C
 6

00
86

-1
, T

ab
le

 5
, I

ni
tia

l d
is

ch
ar

ge
 te

st
).

 
b  

 4
 m

in
 b

eg
in

ni
ng

 a
t h

ou
rly

 in
te

rv
al

s 
fo

r 
8 

h 
pe

r 
da

y.
 

c  
 T

hi
s 

ba
tte

ry
 d

oe
s 

no
t f

ul
fil

l t
he

 r
eq

ui
re

m
en

t d
6 
> 

d 3 
du

e 
to

 c
on

st
ru

ct
io

na
l c

on
st

ra
in

ts
. 

d  
 T

he
 p

ul
se

 lo
ad

 a
lo

ne
 s

ha
ll 

be
 a

pp
lie

d 
ac

ro
ss

 th
e 

ba
tte

ry
. I

t 
is

 th
e 

ef
fe

ct
iv

e 
lo

ad
. I

t i
s 

no
t a

dd
ed

 in
 s

er
ie

s 
or

 p
ar

al
le

l t
o 

th
e 

ba
ck

gr
ou

nd
 lo

ad
. S

ee
 e

xa
m

pl
e.

  
 

 
 

 
 

 
 

 
 

 
 

 
 E
X

A
M

P
LE

 

    

P
ul

se
 lo

ad
 

B
ac

kg
ro

un
d 

lo
ad

 

P
ul

se
 d

is
ch

ar
ge

 
B

ac
kg

ro
un

d 
di

sc
ha

rg
e 

P
ul

se
 lo

ad
 

B
ac

kg
ro

un
d 

lo
ad

 

N
o 

di
sc

ha
rg

e 

P
ul

se
 lo

ad
 

B
ac

kg
ro

un
d 

lo
ad

 

IECNORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IE
C 60

08
6-2

:20
11

https://iecnorm.com/api/?name=ef6b0d6b0932e063b8a50790036d4589


 

 

 – 16 –  60086-2  IEC:2011 
6.

1.
1.

4 
C

at
eg

or
y 

1 
– 

S
pe

ci
fi

ca
ti

on
s:

 L
R

03
, L

R
6,

 L
R

14
, L

R
20

 

E
le

ct
ro

- 
ch

em
ic

al
 

sy
st

em
 

le
tt

er
 

D
es

ig
na

ti
on

 
V

n
 

V
 

O
C

V
 

m
ax

. 
V

 

D
im

en
si

on
s 

m
m

 
D

is
ch

ar
ge

 c
on

di
ti

on
s 

M
A

D
a 

(in
iti

al
) 

A
pp

lic
at

io
ns

 
h 1 

h 2 
h 3 

h 4 
d 1 

d 3 
d 6 

⌀
P 

R Ω
 

D
ai

ly
 p

er
io

d 
E

V
 

V
 

m
ax

. 
m

in
. 

m
in

. 
m

ax
. 

m
ax

. 
m

in
. 

m
ax

. 
m

in
. 

m
ax

. 

L 
(s

ee
 N

O
TE

) 

LR
03

 
1,

5 
1,

68
 

44
,5

 
43

,5
 

0,
8 

0,
5 

10
,5

 
9,

8 
3,

8 
4,

3 
0,

25
 

5,
1 

b 
0,

9 
13

0 
m

in
 

P
or

ta
bl

e 
lig

ht
in

g 

24
 

15
 s

 p
er

 m
in

 
8 

h 
pe

r 
da

y 
1,

0 
14

,5
 h

 
R

em
ot

e 
co

nt
ro

l 

5,
1 

1 
h 

0,
8 

2 
h 

To
y 

75
 

4 
h 

0,
9 

44
 h

 
R

ad
io

/C
lo

ck
 

C
ur

re
nt

 d
ra

in
 

60
0 

m
A

 
c 

 
0,

9 
17

0 
pu

ls
es

 
P

ho
to

 fl
as

h 

C
ur

re
nt

 d
ra

in
 

10
0 

m
A

 
1 

h 
0,

9 
7 

h 
D

ig
ita

l a
ud

io
 

LR
6 

1,
5 

1,
68

 
50

,5
 

49
,5

 
1,

0 
0,

5 
14

,5
 

13
,7

 
5,

5 
7,

0 
0,

25
 

43
 

4 
h 

0,
9 

60
 h

 
R

ad
io

/C
lo

ck
 

3,
9 

1 
h 

0,
8 

5 
h 

M
ot

or
/to

y 

C
ur

re
nt

 d
ra

in
 

10
0 

m
A

 
1 

h 
0,

9 
15

 h
 

 D
ig

ita
l a

ud
io

 

C
ur

re
nt

 d
ra

in
 

 2
50

 m
A

 
1 

h 
0,

9 
5 

h 
C

D
/ E

le
ct

ro
ni

c 
ga

m
es

 

C
ur

re
nt

 d
ra

in
 

1 
00

0 
m

A
 

c 
 

0,
9 

22
0 

pu
ls

es
 

P
ho

to
 fl

as
h 

P
ow

er
 d

ra
in

s 
1 

50
0 

m
W

 
65

0 
m

W
 

 
0 

m
W

 

 
5 

m
in

d  
  

55
 m

in
 

1,
05

 
40

 p
ul

se
s 

D
ig

ita
l s

til
l 

ca
m

er
a 

24
 

15
 s

 p
er

 m
in

 
8 

h 
pe

r 
da

y 
1,

0 
33

 h
 

R
em

ot
e 

co
nt

ro
l 

3,
3 

4 
m

in
 p

er
 h

 
8h

 p
er

 d
ay

 
0,

9 
19

0 
m

in
 

P
or

ta
bl

e 
lig

ht
in

g 

LR
14

 
1,

5 
1,

68
 

50
,0

 
48

,6
 

1,
5 

0,
9 

26
,2

 
24

,9
 

7,
5 

13
,0

 
1,

0 

3,
9 

b 
 

0,
9 

80
0 

m
in

 
P

or
ta

bl
e 

lig
ht

in
g 

C
ur

re
nt

 d
ra

in
 

 4
00

 m
A

 
 2

 h
 

0,
9 

8 
h 

P
or

ta
bl

e 
st

er
eo

 

20
 

4 
h 

0,
9 

80
 h

 
R

ad
io

 

3,
9 

1 
h 

0,
8 

14
 h

 
To

y 
IECNORM.C

OM : C
lick

 to
 vi

ew
 th

e f
ull

 PDF of
 IE

C 60
08

6-2
:20

11

https://iecnorm.com/api/?name=ef6b0d6b0932e063b8a50790036d4589


 

 

 60086-2  IEC:2011 – 17 – 
6.

1.
1.

4 
  (

co
nt

in
ue

d)
 

E
le

ct
ro

- 
ch

em
ic

al
 

sy
st

em
 

le
tt

er
 

D
es

ig
na

ti
on

 
V

n
 

V
 

O
C

V
 

m
ax

. 
V

 

D
im

en
si

on
s 

m
m

 
D

is
ch

ar
ge

 c
on

di
ti

on
s 

M
A

D
a 

(in
iti

al
) 

A
pp

lic
at

io
ns

 
h 1 

h 2 
h 3 

h 4 
d 1 

d 3 
d 6 

⌀
P 

R Ω
 

D
ai

ly
 p

er
io

d 
E

V
 

V
 

m
ax

. 
m

in
. 

m
in

. 
m

ax
. 

m
ax

. 
m

in
. 

m
ax

. 
m

in
. 

m
ax

. 

L 
(s

ee
 N

O
TE

) 
LR

20
 

1,
5 

1,
68

 
61

,5
 

59
,5

 
1,

5 
1,

0 
34

,2
 

32
,3

 
9,

5 
18

,0
 

1,
0 

C
ur

re
nt

 d
ra

in
 

 6
00

 m
A

 
2 

h 
0,

9 
11

 h
 

P
or

ta
bl

e 
st

er
eo

 

10
 

4 
h 

0,
9 

85
 h

 
R

ad
io

 

2,
2 

1 
h 

0,
8 

16
 h

 
To

y 

1,
5 

4 
m

in
 p

er
 1

5 
m

in
 

8 
h 

pe
r 

da
y 

0,
9 

52
0 

m
in

 
P

or
ta

bl
e 

lig
ht

in
g 

 

N
O

TE
 

D
el

ay
ed

 d
is

ch
ar

ge
 p

er
fo

rm
an

ce
 a

fte
r 

12
 m

on
th

s 
is

 9
0 

%
 o

f M
A

D
. 

a  
 S

ta
nd

ar
d 

co
nd

iti
on

s 
(s

ee
 IE

C
 6

00
86

-1
, T

ab
le

 5
, I

ni
tia

l d
is

ch
ar

ge
 te

st
).

 
b  

 4
 m

in
 b

eg
in

ni
ng

 a
t h

ou
rly

 in
te

rv
al

s 
fo

r 
8 

h 
pe

r 
da

y.
 

c  
 1

0 
s 

on
, 5

0 
s 

of
f f

or
 1

 h
 p

er
 d

ay
. 

d  
 R

ep
ea

t 1
0 

tim
es

 1
 5

00
 m

W
 fo

r 
2 

s 
an

d 
65

0 
m

W
 fo

r 
28

 s
 fo

llo
w

ed
 b

y 
0 

m
W

 fo
r 

55
 m

in
. R

ep
ea

t t
o 

1,
05

 V
. 

 

IECNORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IE
C 60

08
6-2

:20
11

https://iecnorm.com/api/?name=ef6b0d6b0932e063b8a50790036d4589


 

 

 – 18 –  60086-2  IEC:2011 
6.

2 
C

at
eg

or
y 

2 
ba

tt
er

ie
s 

6.
2.

1 
C

at
eg

or
y 

2 
– 

P
hy

si
ca

l a
nd

 e
le

ct
ri

ca
l s

pe
ci

fi
ca

ti
on

s 

6.
2.

1.
1 

C
at

eg
or

y 
2 

– 
S

pe
ci

fi
ca

ti
on

s:
 C

R
14

25
0,

 C
R

15
H

27
0,

 C
R

17
34

5,
 C

R
17

45
0,

 B
R

17
33

5 

           

Fi
gu

re
 2

 –
 C

at
eg

or
y 

2 
di

m
en

si
on

al
 d

ra
w

in
g 

 

E
le

ct
ro

- 
ch

em
ic

al
 

sy
st

em
 

le
tt

er
 

D
es

ig
na

ti
on

  
V

n
 

V
 

O
C

V
 

m
ax

. 
V

 

D
im

en
si

on
s 

m
m

 
D

is
ch

ar
ge

 c
on

di
ti

on
s 

M
A

D
a 

(in
iti

al
) 

A
pp

lic
at

io
ns

 
h 1/h

2 
h 3 

h 4 
d 1 

d 3 
d 6 

R
 

kΩ
 

D
ai

ly
 p

er
io

d 
E

V
 

V
 

m
ax

. 
m

in
. 

m
in

. 
m

ax
. 

m
in

. 
m

ax
. 

m
in

. 
m

ax
. 

m
in

. 

C
 

(s
ee

 N
O

TE
) 

C
R

14
25

0 
3,

0 
3,

7 
25

,0
 

23
,5

 
0,

4 
- 

- 
14

,5
 

13
,5

 
8,

0 
5,

0 
3 

24
 h

 
2,

0 
75

0 
h 

S
er

vi
ce

 o
ut

pu
t 

te
st

 

C
R

15
H

27
0 

3,
0 

3,
7 

27
,0

 b
 

26
,0

 b
 

0,
6 

0,
4 

0,
05

 
15

,6
 

15
,0

 
7,

0 
8,

5 

0,
2 

24
 h

 
2,

0 
48

 h
 

S
er

vi
ce

 o
ut

pu
t 

te
st

 

C
ur

re
nt

 d
ra

in
 

90
0 

m
A

 

3 
s 

on
 

27
 s

 o
ff 

24
 h

/d
 

1,
55

 
84

0 
pu

ls
es

 
P

ho
to

 

C
R

17
34

5 
3,

0 
3,

7 
34

,5
 

33
,5

 
1,

0 
0,

9 
0,

5 
17

,0
 

16
,0

 
9,

6 
11

,0
 

0,
1 

24
 h

 
2,

0 
40

 h
 

S
er

vi
ce

 o
ut

pu
t 

te
st

 

C
ur

re
nt

 d
ra

in
 

90
0 

m
A

 

3 
s 

on
 

27
 s

 o
ff 

24
 h

/d
 

1,
55

 
1 

40
0 

pu
ls

es
 

P
ho

to
 

C
R

17
45

0 
3,

0 
3,

7 
45

,0
 

43
,5

 
0,

4 
- 

- 
17

,0
 

16
,0

 
8,

0 
5,

0 
1 

24
 h

 
2,

0 
71

0 
h 

S
er

vi
ce

 o
ut

pu
t 

te
st

 

Fo
r 

th
e 

de
fin

iti
on

 o
f t

he
 d

im
en

si
on

s,
 s

ee
 C

la
us

e 
4.

 

Th
e 

cy
lin

dr
ic

al
 s

ur
fa

ce
 is

 in
su

la
te

d 
fr

om
 th

e 
co

nt
ac

ts
. 

Te
rm

in
al

s:
 fl

at
/c

ap
 a

nd
 b

as
e.

 

Fo
r 

ge
ne

ra
l i

nf
or

m
at

io
n,

 s
ee

 IE
C

 6
00

86
-1

. 

 

 

 

 

  
d 3 

h4 

h1/h2 

 

(+
) 

d 6 
d 1 

(–
) 

h3 IE
C

   
27

6/
11

 IECNORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IE
C 60

08
6-2

:20
11

https://iecnorm.com/api/?name=ef6b0d6b0932e063b8a50790036d4589


 

 

 60086-2  IEC:2011 – 19 – 
6.

2.
1.

1 
  (

co
nt

in
ue

d)
 

E
le

ct
ro

- 
ch

em
ic

al
 

sy
st

em
 

le
tt

er
 

D
es

ig
na

ti
on

  
V

n
 

V
 

O
C

V
 

m
ax

. 
V

 

D
im

en
si

on
s 

m
m

 
D

is
ch

ar
ge

 c
on

di
ti

on
s 

M
A

D
a 

(in
iti

al
) 

A
pp

lic
at

io
ns

 
h 1/h

2 
h 3 

h 4 
d 1 

d 3 
d 6 

R
 

kΩ
 

D
ai

ly
 p

er
io

d 
E

V
 

V
 

m
ax

. 
m

in
. 

m
in

. 
m

ax
. 

m
in

. 
m

ax
. 

m
in

. 
m

ax
. 

m
in

. 
B

 
(s

ee
 N

O
TE

 )
 

B
R

17
33

5 
3,

0 
3,

7 
33

,5
 

32
,0

 
0,

1 
- 

- 
17

,0
 

16
,0

 
8,

0 
5,

0 
1 

24
 h

 
1,

8 
38

0 
h 

S
er

vi
ce

 o
ut

pu
t 

te
st

 

N
O

TE
 

D
el

ay
ed

 d
is

ch
ar

ge
 p

er
fo

rm
an

ce
 a

fte
r 

12
 m

on
th

s 
is

 9
8 

%
 o

f M
A

D
. 

a  
 S

ta
nd

ar
d 

co
nd

iti
on

s 
(s

ee
 IE

C
 6

00
86

-1
, T

ab
le

 5
, I

ni
tia

l d
is

ch
ar

ge
 te

st
).

 

b  
 T

he
 h

1/h
2 d

im
en

si
on

s 
sh

al
l b

e 
m

ea
su

re
d 

on
 th

e 
la

be
l o

ve
rla

p.
 

   

IECNORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IE
C 60

08
6-2

:20
11

https://iecnorm.com/api/?name=ef6b0d6b0932e063b8a50790036d4589


 

 

 – 20 –  60086-2  IEC:2011 
6.

3 
C

at
eg

or
y 

3 
ba

tt
er

ie
s 

6.
3.

1 
C

at
eg

or
y 

3 
– 

P
hy

si
ca

l a
nd

 e
le

ct
ri

ca
l s

pe
ci

fi
ca

ti
on

s 

6.
3.

1.
1 

C
at

eg
or

y 
3 

– 
S

pe
ci

fi
ca

ti
on

s:
 L

R
9,

 L
R

53
, C

R
11

10
8 

          
   

Fi
gu

re
 3

 –
 C

at
eg

or
y 

3 
di

m
en

si
on

al
 d

ra
w

in
gs

 

 

E
le

ct
ro

- 
ch

em
ic

al
 

sy
st

em
 

le
tt

er
 

D
es

ig
na

ti
on

 
V

n
 

V
 

O
C

V
 

m
ax

. 
V

 

D
im

en
si

on
s 

m
m

 
D

is
ch

ar
ge

 c
on

di
ti

on
s 

M
A

D
a 

(in
iti

al
) 

A
pp

lic
at

io
ns

 
h 1 

h 2 
h 3 

h 5 
d 1 

d 2 
d 3 

d 4 
d 5 

R
 

Ω
 

D
ai

ly
 

pe
rio

d 
E

V
 

V
 

m
ax

. 
m

in
. 

m
in

. 
m

in
. 

m
ax

. 
m

in
. 

m
in

. 
m

ax
. 

m
in

. 
m

ax
. 

L 
(s

ee
 N

O
TE

 1
) 

LR
9 

1,
5 

1,
68

 
6,

2 
5,

6 
2,

0 
0,

2 
16

,0
 

15
,2

 
10

,0
 

13
,5

 
10

,0
 

12
,5

 
39

0 
24

 h
 

0,
9 

48
 h

 
S

er
vi

ce
 o

ut
pu

t t
es

t 

LR
53

 
1,

5 
1,

68
 

6,
1 

5,
4 

2,
1 

0,
2 

23
,2

 
22

,6
 

18
,7

 
20

,9
 

15
,3

 
21

,0
 

47
0 

24
 h

 
0,

9 
50

 h
 

S
er

vi
ce

 o
ut

pu
t t

es
t 

C
 

(s
ee

 N
O

TE
 2

) 
C

R
11

10
8 

3,
0 

3,
7 

10
,8

 
10

,4
 

- 
0,

2 
11

,6
 

11
,4

 
9,

0 
- 

3,
0 

9,
0 

15
 0

00
 

24
 h

 
2,

0 
62

0 
h 

S
er

vi
ce

 o
ut

pu
t t

es
t 

N
O

TE
 1

 
D

el
ay

ed
 d

is
ch

ar
ge

 p
er

fo
rm

an
ce

 a
fte

r 
12

 m
on

th
s 

is
 9

0 
%

 o
f M

A
D

. 
N

O
TE

 2
 

D
el

ay
ed

 d
is

ch
ar

ge
 p

er
fo

rm
an

ce
 a

fte
r 

12
 m

on
th

s 
is

 9
8 

%
 o

f M
A

D
. 

a  
 S

ta
nd

ar
d 

co
nd

iti
on

s 
(s

ee
 IE

C
 6

00
86

-1
, T

ab
le

 5
, I

ni
tia

l d
is

ch
ar

ge
 te

st
).

 

 

Fo
r 

th
e 

de
fin

iti
on

 o
f t

he
 d

im
en

si
on

s,
 s

ee
 C

la
us

e 
4.

 

Th
e 

cy
lin

dr
ic

al
 s

ur
fa

ce
 is

 c
on

ne
ct

ed
 to

 th
e 

po
si

tiv
e 

te
rm

in
al

. 

Te
rm

in
al

s:
 fl

at
/c

ap
 a

nd
 c

as
e.

 

Fo
r 

ge
ne

ra
l i

nf
or

m
at

io
n,

 s
ee

 IE
C

 6
00

86
-1

. 

N
o 

pa
rt

 o
f t

he
 b

at
te

ry
 s

ha
ll 

pr
oj

ec
t b

ey
on

d 
th

e 
po

si
tiv

e 
co

nt
ac

t 
ar

ea
. 

M
ar

ki
ng

: 
4.

1.
6.

2 
of

 IE
C

 6
00

86
-1

 is
 a

pp
lic

ab
le

. 

 1:
 O

pt
io

na
l p

ip
 

 

Fi
gu

re
 3

a 
Fi

gu
re

 3
b 

  

 
d 1 

h5 
 

d 5 
1 

d 4 

h1 

h2 

d 2 

(–
) (+
) 

h5 

1 
d 5 d 4 

h3 

h1 

h2 

d 2 d 3 d 1 

(–
) 

(+
) 

IE
C

   
27

7/
11

 
IE

C
   

27
8/

11
 

IECNORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IE
C 60

08
6-2

:20
11

https://iecnorm.com/api/?name=ef6b0d6b0932e063b8a50790036d4589


 

 

 60086-2  IEC:2011 – 21 – 
6.

4 
C

at
eg

or
y 

4 
ba

tt
er

ie
s 

6.
4.

1 
C

at
eg

or
y 

4 
– 

P
hy

si
ca

l a
nd

 e
le

ct
ri

ca
l s

pe
ci

fi
ca

ti
on

s 

    

       

   

Fi
gu

re
 4

 –
 C

at
eg

or
y 

4 
di

m
en

si
on

al
 d

ra
w

in
g 

  

 

B
at

te
rie

s 
co

m
pl

yi
ng

 w
ith

 th
es

e 
ph

ys
ic

al
 a

nd
 e

le
ct

ric
al

 s
pe

ci
fic

at
io

ns
 a

re
 a

s 
fo

llo
w

s:
 

 

D
es

ig
na

ti
on

 

P
R

70
, P

R
41

, P
R

48
,  

P
R

44
 

LR
41

, L
R

55
, L

R
54

, L
R

43
, L

R
44

 

S
R

62
, S

R
63

, S
R

65
, S

R
64

, S
R

60
, S

R
67

, S
R

66
, S

R
58

, S
R

68
, 

S
R

59
, S

R
69

, 
S

R
41

, S
R

57
, 

S
R

55
, S

R
48

, S
R

54
, S

R
42

, S
R

43
, S

R
44

 

C
R

10
25

, C
R

12
16

, C
R

12
20

, C
R

16
16

, C
R

20
12

, 
C

R
16

20
, C

R
20

16
, C

R
20

25
, C

R
23

20
, 

C
R

20
32

, C
R

23
30

, C
R

24
30

, C
R

23
54

, C
R

30
32

, 
C

R
24

50
 

B
R

12
25

, B
R

20
16

, B
R

23
20

, B
R

23
25

, B
R

30
32

 
 

 

Fo
r 

th
e 

de
fin

iti
on

 o
f t

he
 d

im
en

si
on

s,
 s

ee
 C

la
us

e 
4.

 

Th
e 

cy
lin

dr
ic

al
 s

ur
fa

ce
 is

 c
on

ne
ct

ed
 to

 th
e 

po
si

tiv
e 

te
rm

in
al

. P
os

iti
ve

 c
on

ta
ct

 
sh

ou
ld

 b
e 

m
ad

e 
to

 th
e 

si
de

 o
f t

he
 b

at
te

ry
 b

ut
 m

ay
 b

e 
m

ad
e 

to
 t

he
 b

as
e.

 

Te
rm

in
al

s:
 fl

at
/c

ap
 a

nd
 c

as
e.

 

Th
e 

fla
t n

eg
at

iv
e 

co
nt

ac
t s

ha
ll 

pr
oj

ec
t. 

C
on

ta
ct

 p
re

ss
ur

e 
re

si
st

an
ce

, s
ee

 4
.1

.3
.2

 o
f I

E
C

 6
00

86
-1

. 

Fo
r 

ge
ne

ra
l i

nf
or

m
at

io
n 

se
e 

IE
C

 6
00

86
-1

. 

 A
ny

 d
iff

er
en

ce
 b

et
w

ee
n 

th
e 

he
ig

ht
 o

f t
he

 b
at

te
ry

 a
nd

 t
he

 d
is

ta
nc

e 
be

tw
ee

n 
th

e 
co

nt
ac

ts
 s

ha
ll 

no
t e

xc
ee

d 
0,

1 
m

m
. 

N
o 

pa
rt

 o
f t

he
 b

at
te

ry
 s

ha
ll 

pr
oj

ec
t b

ey
on

d 
th

e 
po

si
tiv

e 
co

nt
ac

t.
 

M
ar

ki
ng

: 
4.

1.
6.

2 
of

 IE
C

 6
00

86
-1

 is
 a

pp
lic

ab
le

. 
 

 

 

d 4 

h1/h2 
d 2 d 1 

(+
) 

(–
) 

IE
C

   
27

7/
11

 

IECNORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IE
C 60

08
6-2

:20
11

https://iecnorm.com/api/?name=ef6b0d6b0932e063b8a50790036d4589


 

 

 – 22 –  60086-2  IEC:2011 
6.

4.
1.

1 
C

at
eg

or
y 

4 
– 

S
pe

ci
fi

ca
ti

on
s:

 P
R

70
, P

R
41

, P
R

48
, P

R
44

 
E

le
ct

ro
- 

ch
em

ic
al

 
sy

st
em

 
le

tt
er

 

D
es

ig
na

ti
on

 
V

n
 

V
 

O
C

V
 

m
ax

. 
V

 

D
im

en
si

on
s 

m
m

 
D

is
ch

ar
ge

 c
on

di
ti

on
s 

M
A

D
a 

(in
iti

al
) 

A
pp

lic
at

io
ns

 
h 1/h

2 
d 1 

d 2 
d 4 

C
ur

re
nt

 d
ra

in
 

D
ai

ly
 p

er
io

d 
E

V
 

V
 

m
ax

. 
m

in
. 

m
ax

. 
m

in
. 

m
in

. 
m

in
. 

P
 

(s
ee

 N
O

TE
) 

P
R

70
 b

, c
 

1,
4 

1,
59

 
3,

60
 

3,
30

 
5,

80
 

5,
65

 
- 

- 

B
ac

kg
ro

un
d:

 0
,7

 m
A

 
P

ul
se

: 3
m

A
  

d,
 e

 
1,

05
 

85
 h

 
H

ea
rin

g 
ai

d 
st

an
da

rd
 

B
ac

kg
ro

un
d:

 1
 m

A
 

P
ul

se
: 5

 m
A

 
d,

 e
 

1,
05

 
50

 h
 

H
ea

rin
g 

ai
d 

hi
gh

 d
ra

in
 

P
R

41
 b

, c
 

1,
4 

1,
59

 
3,

60
 

3,
30

 
7,

90
 

7,
70

 
3,

80
 

3,
00

 

B
ac

kg
ro

un
d:

 1
,2

 m
A

 
P

ul
se

: 5
 m

A
 

d,
 e

 
1,

05
 

 
95

 h
 

H
ea

rin
g 

ai
d 

st
an

da
rd

 

B
ac

kg
ro

un
d:

 2
 m

A
 

P
ul

se
: 1

0 
m

A
 

d,
 e

 
1,

05
 

55
 h

 
H

ea
rin

g 
ai

d 
hi

gh
 d

ra
in

 

P
R

48
 b

, c
 

1,
4 

1,
59

 
5,

40
 

5,
05

 
7,

90
 

7,
70

 
3,

80
 

3,
00

 

B
ac

kg
ro

un
d:

 2
 m

A
 

P
ul

se
: 6

m
A

 
d,

 e
 

1,
05

 
82

h 
H

ea
rin

g 
ai

d 
st

an
da

rd
 

B
ac

kg
ro

un
d:

 3
 m

A
 

P
ul

se
: 1

2 
m

A
 

d,
 e

 
1,

05
 

55
 h

 
H

ea
rin

g 
ai

d 
hi

gh
 d

ra
in

 

P
R

44
 b

, c
 

1,
4 

1,
59

 
5,

40
 

5,
05

 
11

,6
0 

11
,3

0 
3,

80
 

3,
80

 

B
ac

kg
ro

un
d:

 5
 m

A
 

P
ul

se
: 1

5 
m

A
 

d,
 e

 
1,

05
 

69
 h

 
H

ea
rin

g 
ai

d 
st

an
da

rd
 

B
ac

kg
ro

un
d:

 8
 m

A
 

P
ul

se
: 2

4 
m

A
 

d,
 e

 
1,

05
 

45
 h

 
H

ea
rin

g 
ai

d 
hi

gh
 d

ra
in

 

N
O

TE
 

D
el

ay
ed

 d
is

ch
ar

ge
 p

er
fo

rm
an

ce
 a

fte
r 

12
 m

on
th

s 
is

 9
5 

%
 o

f M
A

D
. 

 

IECNORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IE
C 60

08
6-2

:20
11

https://iecnorm.com/api/?name=ef6b0d6b0932e063b8a50790036d4589


 

 

 60086-2  IEC:2011 – 23 – 
6.

4.
1.

1 
  (

co
nt

in
ue

d)
 

a  
 S

ta
nd

ar
d 

co
nd

iti
on

s 
(s

ee
 IE

C
 6

00
86

-1
, T

ab
le

 5
, I

ni
tia

l d
is

ch
ar

ge
 te

st
).

 
b  

 A
 p

er
io

d 
of

 a
t l

ea
st

 1
0 

m
in

 s
ha

ll 
el

ap
se

 b
et

w
ee

n 
ac

tiv
at

io
n 

an
d 

co
m

m
en

ce
m

en
t o

f e
le

ct
ric

al
 m

ea
su

re
m

en
t.

 
c  

 E
qu

ip
m

en
t d

es
ig

ne
rs

' a
tte

nt
io

n 
is

 d
ra

w
n 

to
 th

e 
im

po
rta

nc
e 

of
 m

ak
in

g 
po

si
tiv

e 
el

ec
tri

ca
l c

on
ta

ct
 o

n 
th

e 
si

de
 o

f t
he

 b
at

te
ry

 s
o 

th
at

 a
ir 

ac
ce

ss
 is

 n
ot

 im
pe

de
d 

fo
r "

P
" s

ys
te

m
 b

at
te

rie
s.

 
d  

 T
he

 p
ul

se
 lo

ad
 a

lo
ne

 s
ha

ll 
be

 a
pp

lie
d 

ac
ro

ss
 th

e 
ba

tte
ry

. I
t 

is
 th

e 
ef

fe
ct

iv
e 

lo
ad

. I
t i

s 
no

t a
dd

ed
 in

 s
er

ie
s 

or
 p

ar
al

le
l t

o 
th

e 
ba

ck
gr

ou
nd

 lo
ad

. S
ee

 e
xa

m
pl

e.
 

e  
 S

ix
 r

ep
ea

te
d 

cy
cl

es
 o

f t
he

 h
ea

vi
er

 lo
ad

 fo
r 

10
0 

m
s,

 fo
llo

w
ed

 b
y 

th
e 

lig
ht

er
 lo

ad
 fo

r 
11

9 
m

in
, 5

9 
s,

 9
00

 m
s,

 th
en

 o
ff 

fo
r 

12
 h

. 
 E

X
A

M
P

LE
   

   
   

   
   

   
   

   
  

      
   

   
   

   
   

   
 

  

P
ul

se
 lo

ad
 

B
ac

kg
ro

un
d 

lo
ad

 

P
ul

se
 d

is
ch

ar
ge

 
B

ac
kg

ro
un

d 
di

sc
ha

rg
e 

P
ul

se
 lo

ad
 

B
ac

kg
ro

un
d 

lo
ad

 

N
o 

di
sc

ha
rg

e 

P
ul

se
 lo

ad
 

B
ac

kg
ro

un
d 

lo
ad

 

IECNORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IE
C 60

08
6-2

:20
11

https://iecnorm.com/api/?name=ef6b0d6b0932e063b8a50790036d4589


 

 

 – 24 –  60086-2  IEC:2011 
6.

4.
1.

1 
  (

co
nt

in
ue

d)
 

               

Fi
gu

re
 5

 –
 G

au
ge

 d
ra

w
in

g 
fo

r 
P

 s
ys

te
m

 b
at

te
ri

es
 

 Th
e 

ba
tte

rie
s 

sp
ec

ifi
ed

 o
n 

th
is

 s
he

et
 s

ha
ll 

pa
ss

 fr
ee

ly
 th

ro
ug

h 
a 

ga
ug

e 
ha

vi
ng

 th
e 

fo
rm

 g
iv

en
 a

bo
ve

 a
nd

 th
e 

di
m

en
si

on
s 

sh
ow

n 
be

lo
w

. 

 

E
le

ct
ro

-
ch

em
ic

al
 

sy
st

em
 

le
tt

er
 

D
es

ig
na

tio
n 

G
au

ge
 d

im
en

si
on

s 

m
m

 

D
 

d 
H

 
h 

m
ax

. 
m

in
. 

m
ax

. 
m

in
. 

m
ax

. 
m

in
. 

m
ax

. 
m

in
. 

P
 

P
R

70
 

5,
81

4 
5,

80
5 

4,
65

2 
4,

64
3 

3,
61

2 
3,

60
4 

3,
03

1 
3,

02
3 

P
R

41
 

7,
91

4 
7,

90
5 

6,
31

4 
6,

30
5 

3,
61

2 
3,

60
4 

2,
80

8 
2,

80
2 

P
R

48
 

7,
91

4 
7,

90
5 

6,
31

4 
6,

30
5 

5,
41

2 
5,

40
4 

4,
61

2 
4,

60
4 

P
R

44
 

11
,6

17
 

11
,6

06
 

9,
61

4 
9,

60
5 

5,
41

2 
5,

40
4 

4,
41

2 
4,

40
4 

 

  

 

H 

h 

D
 

d  

IE
C

   
27

8/
11

 

IECNORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IE
C 60

08
6-2

:20
11

https://iecnorm.com/api/?name=ef6b0d6b0932e063b8a50790036d4589


 

 

 60086-2  IEC:2011 – 25 – 
6.

4.
1.

1 
  (

co
nt

in
ue

d)
 

 
                         

 

Fi
gu

re
 6

 –
 A

ir
ho

le
 p

la
ce

m
en

t 
di

ag
ra

m
 

D
es

ig
na

tio
n 

d 1 
l 1 

(m
ax

.)
 

l 2 
(m

in
.)
 

l 3 
(m

ax
.)
 

m
ax

. 
m

in
. 

P
R

70
 

5,
80

 
5,

65
 

- 
- 

2,
00

 

P
R

41
 

7,
90

 
7,

70
 

3,
70

 
2,

30
 

1,
00

 

P
R

48
 

7,
90

 
7,

70
 

3,
70

 
2,

30
 

1,
00

 

P
R

44
 

11
,6

0 
11

,3
0 

5,
80

 
3,

80
 

1,
00

 
 

d 1 l 1 l 2 l 3 

A
irh

ol
e 

zo
ne

 

.  .  

IE
C

   
27

9/
11

 

IECNORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IE
C 60

08
6-2

:20
11

https://iecnorm.com/api/?name=ef6b0d6b0932e063b8a50790036d4589


 

 

 – 26 –  60086-2  IEC:2011 
6.

4.
1.

2 
C

at
eg

or
y 

4 
– 

S
pe

ci
fi

ca
ti

on
s:

 L
R

41
, L

R
55

, L
R

54
, L

R
43

, L
R

44
 

E
le

ct
ro

- 
ch

em
ic

al
 

sy
st

em
 

le
tt

er
 

D
es

ig
na

ti
on

 
V

n
 

V
 

O
C

V
 

m
ax

. 
V

 

D
im

en
si

on
s 

m
m

 
D

is
ch

ar
ge

 c
on

di
ti

on
s 

M
A

D
a 

(in
iti

al
) 

A
pp

lic
at

io
ns

 
h 1/h

2 
d 1 

d 2 
d 4 

R
 

kΩ
 

D
ai

ly
 

pe
rio

d 
E

V
 

V
 

m
ax

. 
m

in
. 

m
ax

. 
m

in
. 

m
in

. 
m

in
. 

L 
(s

ee
 N

O
TE

) 

LR
41

 
1,

5 
1,

68
 

3,
6 

3,
3 

7,
9 

7,
55

 
3,

8 
3,

0 
22

 
24

 h
 

1,
2 

30
0 

h 
S

er
vi

ce
 o

ut
pu

t t
es

t 

LR
55

 
1,

5 
1,

68
 

2,
1 

1,
85

 
11

,6
 

11
,2

5 
3,

8 
3,

8 
22

 
24

 h
 

1,
2 

27
5 

h 
S

er
vi

ce
 o

ut
pu

t t
es

t 

LR
54

 
1,

5 
1,

68
 

3,
05

 
2,

75
 

11
,6

 
11

,2
5 

3,
8 

3,
8 

15
 

24
 h

 
1,

2 
35

0 
h 

S
er

vi
ce

 o
ut

pu
t t

es
t 

LR
43

 
1,

5 
1,

68
 

4,
2 

3,
8 

11
,6

 
11

,2
5 

3,
8 

3,
8 

10
 

24
 h

 
1,

2 
35

9 
h 

S
er

vi
ce

 o
ut

pu
t t

es
t 

LR
44

 
1,

5 
1,

68
 

5,
4 

5,
0 

11
,6

 
11

,2
5 

3,
8 

3,
8 

6,
8 

24
 h

 
1,

2 
34

0 
h 

S
er

vi
ce

 o
ut

pu
t t

es
t 

N
O

TE
 

D
el

ay
ed

 d
is

ch
ar

ge
 p

er
fo

rm
an

ce
 a

fte
r 

12
 m

on
th

s 
is

 9
0 

%
 o

f M
A

D
. 

a  
 S

ta
nd

ar
d 

co
nd

iti
on

s 
(s

ee
 IE

C
 6

00
86

-1
, 6

.1
, T

ab
le

 5
, I

ni
tia

l d
is

ch
ar

ge
 te

st
).

 

 6.
4.

1.
3 

C
at

eg
or

y 
4 

– 
S

pe
ci

fi
ca

ti
on

s:
 S

R
62

, S
R

63
, S

R
65

, S
R

64
, S

R
60

, S
R

67
, S

R
66

, S
R

58
, S

R
68

, S
R

59
, S

R
69

, S
R

41
, S

R
57

, S
R

55
, S

R
48

, S
R

54
, 

S
R

42
, S

R
43

, S
R

44
  

E
le

ct
ro

- 
ch

em
ic

al
 

sy
st

em
 

le
tt

er
 

D
es

ig
na

ti
on

 
V

n
 

V
 

O
C

V
  

m
ax

. 
V

 

D
im

en
si

on
s 

m
m

 
D

is
ch

ar
ge

 c
on

di
ti

on
s 

M
A

D
a 

(in
iti

al
) 

A
pp

lic
at

io
ns

 
h 1/h

2 
d 1 

d 2 
d 4 

R
 

kΩ
 

D
ai

ly
 

pe
rio

d 
E

V
 

V
 

m
ax

. 
m

in
. 

m
ax

. 
m

in
. 

m
in

. 
m

in
. 

S
 

(s
ee

 N
O

TE
) 

S
R

62
 

1,
55

 
1,

63
 

1,
65

 
1,

45
 

5,
8 

5,
55

 
3,

8 
2,

5 
82

 
24

 h
 

1,
2 

39
0 

h 
S

er
vi

ce
 o

ut
pu

t t
es

t 

S
R

63
 

1,
55

 
1,

63
 

2,
15

 
1,

9 
5,

8 
5,

55
 

3,
8 

2,
5 

68
 

24
 h

 
1,

2 
56

0 
h 

S
er

vi
ce

 o
ut

pu
t t

es
t 

S
R

65
 

1,
55

 
1,

63
 

1,
65

 
1,

45
 

6,
8 

6,
6 

– 
3,

0 
10

0 
24

 h
 

1,
2 

81
0 

h 
S

er
vi

ce
 o

ut
pu

t t
es

t 

S
R

64
 

1,
55

 
1,

63
 

2,
7 

2,
4 

5,
8 

5,
55

 
3,

8 
2,

5 
56

 
24

 h
 

1,
2 

54
0 

h 
S

er
vi

ce
 o

ut
pu

t t
es

t 

S
R

60
 

1,
55

 
1,

63
 

2,
15

 
1,

9 
6,

8 
6,

5 
3,

8 
3,

0 
68

 
24

 h
 

1,
2 

68
5 

h 
S

er
vi

ce
 o

ut
pu

t t
es

t 

S
R

67
 

1,
55

 
1,

63
 

1,
65

 
1,

45
 

7,
9 

7,
65

 
– 

3,
0 

68
 

24
 h

 
1,

2 
82

0 
h 

S
er

vi
ce

 o
ut

pu
t t

es
t 

S
R

66
 

1,
55

 
1,

63
 

2,
6 

2,
4 

6,
8 

6,
6 

– 
3,

0 
47

 
24

 h
 

1,
2 

68
0 

h 
S

er
vi

ce
 o

ut
pu

t t
es

t 

S
R

58
 

1,
55

 
1,

63
 

2,
1 

1,
85

 
7,

9 
7,

55
 

3,
8 

3,
0 

47
 

24
 h

 
1,

2 
51

8 
h 

S
er

vi
ce

 o
ut

pu
t t

es
t 

S
R

68
 

1,
55

 
1,

63
 

1,
65

 
1,

45
 

9,
5 

9,
25

 
– 

3,
8 

47
 

24
 h

 
1,

2 
68

0 
h 

S
er

vi
ce

 o
ut

pu
t t

es
t 

  

IECNORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IE
C 60

08
6-2

:20
11

https://iecnorm.com/api/?name=ef6b0d6b0932e063b8a50790036d4589


 

 

 60086-2  IEC:2011 – 27 – 
6.

4.
1.

3 
  (

co
nt

in
ue

d)
 

E
le

ct
ro

- 
ch

em
ic

al
 

sy
st

em
 

le
tt

er
 

D
es

ig
na

ti
on

 
V

n
 

V
 

O
C

V
 

m
ax

. 
V

 

D
im

en
si

on
s 

m
m

 
D

is
ch

ar
ge

 c
on

di
ti

on
s 

M
A

D
a 

(in
iti

al
) 

A
pp

lic
at

io
ns

 
h 1/h

2 
d 1 

d 2 
d 4 

R
 

kΩ
 

D
ai

ly
 

pe
rio

d 
E

V
 

V
 

m
ax

. 
m

in
. 

m
ax

. 
m

in
. 

m
in

. 
m

in
. 

S
 

(s
ee

 N
O

TE
) 

S
R

59
 

1,
55

 
1,

63
 

2,
6 

2,
3 

7,
9 

7,
55

 
3,

8 
3,

0 
33

 
24

 h
 

1,
2 

53
0 

h 
S

er
vi

ce
 o

ut
pu

t t
es

t 

S
R

69
 

1,
55

 
1,

63
 

2,
1 

1,
85

 
9,

5 
9,

25
 

– 
3,

8 
33

 
24

 h
 

1,
2 

66
3 

h 
S

er
vi

ce
 o

ut
pu

t t
es

t 

S
R

41
 

1,
55

 
1,

63
 

3,
6 

3,
3 

7,
9 

7,
55

 
3,

8 
3,

0 
22

 
24

 h
 

1,
2 

45
0 

h 
S

er
vi

ce
 o

ut
pu

t t
es

t 

S
R

57
 

1,
55

 
1,

63
 

2,
7 

2,
4 

9,
5 

9,
15

 
3,

8 
3,

8 
22

 
24

 h
 

1,
2 

50
0 

h 
S

er
vi

ce
 o

ut
pu

t t
es

t 

S
R

55
 

1,
55

 
1,

63
 

2,
1 

1,
85

 
11

,6
 

11
,2

5 
3,

8 
3,

8 
22

 
24

 h
 

1,
2 

45
0 

h 
S

er
vi

ce
 o

ut
pu

t t
es

t 

S
R

48
 

1,
55

 
1,

63
 

5,
4 

5,
0 

7,
9 

7,
55

 
3,

8 
3,

0 
1,

5 
12

 h
 

0,
9 

40
 h

 
H

ea
rin

g 
ai

d 

15
 

24
 h

 
1,

2 
58

0 
h 

S
er

vi
ce

 o
ut

pu
t t

es
t 

S
R

54
 

1,
55

 
1,

63
 

3,
05

 
2,

75
 

11
,6

 
11

,2
5 

3,
8 

3,
8 

15
 

24
 h

 
1,

2 
58

0 
h 

S
er

vi
ce

 o
ut

pu
t t

es
t 

S
R

42
 

1,
55

 
1,

63
 

3,
6 

3,
3 

11
,6

 
11

,2
5 

3,
8 

3,
8 

15
 

24
 h

 
1,

2 
67

0 
h 

S
er

vi
ce

 o
ut

pu
t t

es
t 

S
R

43
 

1,
55

 
1,

63
 

4,
2 

3,
8 

11
,6

 
11

,2
5 

3,
8 

3,
8 

10
 

24
 h

 
1,

2 
62

0 
h 

S
er

vi
ce

 o
ut

pu
t t

es
t 

S
R

44
 

1,
55

 
1,

63
 

5,
4 

5,
0 

11
,6

 
11

,2
5 

3,
8 

3,
8 

6,
8 

24
 h

 
1,

2 
62

0 
h 

S
er

vi
ce

 o
ut

pu
t t

es
t 

B
ac

kg
ro

un
d:

 5
,6

 
P

ul
se

: 0
,0

39
 

b,
 d

 
0,

9 
45

0 
h 

c  

N
O

TE
 

D
el

ay
ed

 d
is

ch
ar

ge
 p

er
fo

rm
an

ce
 a

fte
r 

12
 m

on
th

s 
is

 9
0 

%
 o

f M
A

D
. 

a 
 S

ta
nd

ar
d 

co
nd

iti
on

s 
(s

ee
 IE

C
 6

00
86

-1
, T

ab
le

 5
, I

ni
tia

l d
is

ch
ar

ge
 te

st
).

 
b 

 2
4 

h 
pe

r 
da

y,
 p

lu
s 

39
 Ω

 fo
r 

1 
s 

ev
er

y 
6 

s,
 fo

r 
5 

m
in

 p
er

 d
ay

. 
c 

 A
cc

el
er

at
ed

 a
pp

lic
at

io
n 

te
st

 fo
r 

au
to

m
at

ic
 c

am
er

as
. 

d  
 T

he
 p

ul
se

 lo
ad

 a
lo

ne
 s

ha
ll 

be
 a

pp
lie

d 
ac

ro
ss

 th
e 

ba
tte

ry
. I

t 
is

 th
e 

ef
fe

ct
iv

e 
lo

ad
. I

t i
s 

no
t a

dd
ed

 in
 s

er
ie

s 
or

 p
ar

al
le

l t
o 

th
e 

ba
ck

gr
ou

nd
 lo

ad
. S

ee
 e

xa
m

pl
e.

 

 E
X

A
M

P
LE

 

   

P
ul

se
 lo

ad
 

B
ac

kg
ro

un
d 

lo
ad

 

P
ul

se
 d

is
ch

ar
ge

 
B

ac
kg

ro
un

d 
di

sc
ha

rg
e 

P
ul

se
 lo

ad
 

B
ac

kg
ro

un
d 

lo
ad

 

N
o 

di
sc

ha
rg

e 

P
ul

se
 lo

ad
 

B
ac

kg
ro

un
d 

lo
ad

 

IECNORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IE
C 60

08
6-2

:20
11

https://iecnorm.com/api/?name=ef6b0d6b0932e063b8a50790036d4589


 

 

 – 28 –  60086-2  IEC:2011 
6.

4.
1.

4 
C

at
eg

or
y 

4 
– 

S
pe

ci
fi

ca
ti

on
s:

 C
R

10
25

, C
R

12
16

, C
R

12
20

, C
R

16
16

, C
R

20
12

, C
R

16
20

, C
R

20
16

, C
R

20
25

, C
R

23
20

, C
R

20
32

, C
R

23
30

, C
R

24
30

, 
C

R
23

54
, C

R
30

32
, C

R
24

50
 

E
le

ct
ro

- 
ch

em
ic

al
 

sy
st

em
 

le
tt

er
 

D
es

ig
na

ti
on

 
V

n
 

V
 

O
C

V
 

m
ax

. 
V

 

D
im

en
si

on
s 

m
m

 
D

is
ch

ar
ge

 c
on

di
ti

on
s 

M
A

D
a 

(in
iti

al
) 

A
pp

lic
at

io
ns

 
h 1/h

2 
d 1 

d 2 
d 4 

R
 

kΩ
 

D
ai

ly
 

pe
rio

d 
E

V
 

V
 

m
ax

. 
m

in
. 

m
ax

. 
m

in
. 

m
in

. 
m

in
. 

C
 

(s
ee

 N
O

TE
) 

C
R

10
25

 
3,

0 
3,

7 
2,

5 
2,

2 
10

,0
 

9,
7 

- 
3,

0 
68

 
24

 h
 

2,
0 

63
0 

h 
S

er
vi

ce
 o

ut
pu

t t
es

t 

C
R

12
16

 
3,

0 
3,

7 
1,

6 
1,

4 
12

,5
 

12
,2

 
- 

4,
0 

62
 

24
 h

 
2,

0 
48

0 
h 

S
er

vi
ce

 o
ut

pu
t t

es
t 

C
R

12
20

 
3,

0 
3,

7 
2,

0 
1,

8 
12

,5
 

12
,2

 
- 

4,
0 

62
 

24
 h

 
2,

0 
70

0 
h 

S
er

vi
ce

 o
ut

pu
t t

es
t 

C
R

16
16

 
3,

0 
3,

7 
1,

6 
1,

4 
16

,0
 

15
,7

 
- 

5,
0 

30
 

24
 h

 
2,

0 
48

0 
h 

S
er

vi
ce

 o
ut

pu
t t

es
t 

C
R

20
12

 
3,

0 
3,

7 
1,

2 
1,

0 
20

,0
 

19
,7

 
- 

8,
0 

30
 

24
 h

 
2,

0 
53

0 
h 

S
er

vi
ce

 o
ut

pu
t t

es
t 

C
R

16
20

 
3,

0 
3,

7 
2,

0 
1,

8 
16

,0
 

15
,7

 
- 

5,
0 

47
 

24
 h

 
2,

0 
90

0 
h 

S
er

vi
ce

 o
ut

pu
t t

es
t 

C
R

20
16

 
3,

0 
3,

7 
1,

6 
1,

4 
20

,0
 

19
,7

 
- 

8,
0 

30
 

24
 h

 
2,

0 
67

5 
h 

S
er

vi
ce

 o
ut

pu
t t

es
t 

C
R

20
25

 
3,

0 
3,

7 
2,

5 
2,

2 
20

,0
 

19
,7

 
- 

8,
0 

15
 

24
 h

 
2,

0 
54

0 
h 

S
er

vi
ce

 o
ut

pu
t t

es
t 

C
R

23
20

 
3,

0 
3,

7 
2,

0 
1,

8 
23

,0
 

22
,6

 
- 

8,
0 

15
 

24
 h

 
2,

0 
59

0 
h 

S
er

vi
ce

 o
ut

pu
t t

es
t 

C
R

20
32

 
3,

0 
3,

7 
3,

2 
2,

9 
20

,0
 

19
,7

 
- 

8,
0 

15
 

24
 h

 
2,

0 
92

0 
h 

S
er

vi
ce

 o
ut

pu
t t

es
t 

C
R

23
30

 
3,

0 
3,

7 
3,

0 
2,

7 
23

,0
 

22
,6

 
- 

8,
0 

15
 

24
 h

 
2,

0 
1 

32
0 

h 
S

er
vi

ce
 o

ut
pu

t t
es

t 

C
R

24
30

 
3,

0 
3,

7 
3,

0 
2,

7 
24

,5
 

24
,2

 
- 

8,
0 

15
 

24
 h

 
2,

0 
1 

30
0 

h 
S

er
vi

ce
 o

ut
pu

t t
es

t 

C
R

23
54

 
3,

0 
3,

7 
5,

4 
5,

1 
23

,0
 

22
,6

 
- 

8,
0 

7,
5 

24
h 

2,
0 

1 
26

0 
h 

S
er

vi
ce

 o
ut

pu
t t

es
t 

C
R

30
32

 
3,

0 
3,

7 
3,

2 
2,

9 
30

,0
 

29
,6

 
- 

8,
0 

7,
5 

24
 h

 
2,

0 
1 

25
0 

h 
S

er
vi

ce
 o

ut
pu

t t
es

t 

C
R

24
50

 
3,

0 
3,

7 
5,

0 
4,

6 
24

,5
 

24
,2

 
- 

8,
0 

7,
5 

24
 h

 
2,

0 
1 

20
0 

h 
S

er
vi

ce
 o

ut
pu

t t
es

t 

N
O

TE
 

D
el

ay
ed

 d
is

ch
ar

ge
 p

er
fo

rm
an

ce
 a

fte
r 

12
 m

on
th

s 
is

 9
8 

%
 o

f M
A

D
. 

a  
 S

ta
nd

ar
d 

co
nd

iti
on

s 
(s

ee
 IE

C
 6

00
86

-1
, T

ab
le

 5
, I

ni
tia

l d
is

ch
ar

ge
 te

st
).

 

  

IECNORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IE
C 60

08
6-2

:20
11

https://iecnorm.com/api/?name=ef6b0d6b0932e063b8a50790036d4589


 

 

 60086-2  IEC:2011 – 29 – 
6.

4.
1.

5 
C

at
eg

or
y 

4 
– 

S
pe

ci
fi

ca
ti

on
s:

 B
R

12
25

, B
R

20
16

, B
R

23
20

, B
R

23
25

, B
R

30
32

 
E

le
ct

ro
- 

ch
em

ic
al

 
sy

st
em

 
le

tt
er

 

D
es

ig
na

ti
on

 
V

n
 

V
 

O
C

V
 

m
ax

. 
V

 

D
im

en
si

on
s 

m
m

 
D

is
ch

ar
ge

 c
on

di
ti

on
s 

M
A

D
a 

(in
iti

al
) 

A
pp

lic
at

io
ns

 
h 1/h

2 
d 1 

d 2 
d 4 

R
 

kΩ
 

D
ai

ly
 

pe
rio

d 
E

V
 

V
 

m
ax

. 
m

in
. 

m
ax

. 
m

in
. 

m
in

. 
m

in
. 

B
 

(s
ee

 N
O

TE
) 

B
R

12
25

 
3,

0 
3,

7 
2,

5 
2,

2 
12

,5
 

12
,2

 
- 

4,
0 

30
 

24
 h

 
2,

0 
39

5 
h 

S
er

vi
ce

 o
ut

pu
t t

es
t 

B
R

20
16

 
3,

0 
3,

7 
1,

6 
1,

4 
20

,0
 

19
,7

 
- 

8,
0 

30
 

24
 h

 
2,

0 
63

6 
h 

S
er

vi
ce

 o
ut

pu
t t

es
t 

B
R

23
20

 
3,

0 
3,

7 
2,

0 
1,

8 
23

,0
 

22
,6

 
- 

8,
0 

15
 

24
 h

 
2,

0 
46

8 
h 

S
er

vi
ce

 o
ut

pu
t t

es
t 

B
R

23
25

 
3,

0 
3,

7 
2,

5 
2,

2 
23

,0
 

22
,6

 
- 

8,
0 

15
 

24
 h

 
2,

0 
69

6 
h 

S
er

vi
ce

 o
ut

pu
t t

es
t 

B
R

30
32

 
3,

0 
3,

7 
3,

2 
2,

9 
30

,0
 

29
,6

 
- 

8,
0 

7,
5 

24
 h

 
2,

0 
1 

31
0 

h 
S

er
vi

ce
 o

ut
pu

t t
es

t 

N
O

TE
 

D
el

ay
ed

 d
is

ch
ar

ge
 p

er
fo

rm
an

ce
 a

fte
r 

12
 m

on
th

s 
is

 9
8 

%
 o

f M
A

D
. 

a  
 S

ta
nd

ar
d 

co
nd

iti
on

s 
(s

ee
 IE

C
 6

00
86

-1
, T

ab
le

 5
, I

ni
tia

l d
is

ch
ar

ge
 te

st
).

 

  

IECNORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IE
C 60

08
6-2

:20
11

https://iecnorm.com/api/?name=ef6b0d6b0932e063b8a50790036d4589


 

 

 – 30 –  60086-2  IEC:2011 
6.

5 
C

at
eg

or
y 

5 
ba

tt
er

ie
s 

6.
5.

1 
C

at
eg

or
y 

5 
– 

P
hy

si
ca

l a
nd

 e
le

ct
ri

ca
l s

pe
ci

fi
ca

ti
on

s 

6.
5.

1.
1 

C
at

eg
or

y 
5 

– 
S

pe
ci

fi
ca

ti
on

s:
 R

40
 

                
 

Fi
gu

re
 7

 –
 D

im
en

si
on

al
 d

ra
w

in
gs

: 
R

40
 

  

Te
rm

in
al

s:
  s

cr
ew

 te
rm

in
al

s 

Fo
r 

ge
ne

ra
l i

nf
or

m
at

io
n,

 s
ee

 IE
C

 6
00

86
-1

. 

1:
  M

et
al

 n
ut

s 

 

 

 

d 3 

h1 
d1 

(+
) 

(–
) 

1 

IE
C

   
28

0/
11

 

IECNORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IE
C 60

08
6-2

:20
11

https://iecnorm.com/api/?name=ef6b0d6b0932e063b8a50790036d4589


 

 

 60086-2  IEC:2011 – 31 – 
6.

5.
1.

1 
  (

co
nt

in
ue

d)
 

E
le

ct
ro

- 
ch

em
ic

al
 

sy
st

em
 

le
tt

er
 

D
es

ig
na

ti
on

 
V

n
 

V
 

O
C

V
 

m
ax

. 
V

 

D
im

en
si

on
s 

m
m

 
D

is
ch

ar
ge

 c
on

di
ti

on
s 

M
A

D
a 

(in
iti

al
) 

A
pp

lic
at

io
ns

 
h 1 

d 1 
d 3 

R
 

Ω
 

D
ai

ly
 p

er
io

d 
E

V
 

V
 

m
ax

. 
m

ax
. 

m
ax

. 

N
o 

le
tte

r 
(s

ee
 N

O
TE

) 
R

40
 

1,
5 

1,
73

 
17

2 
67

 
4,

2 

6,
8 

b 
0,

93
 

20
0 

da
ys

 
In

du
st

ria
l e

qu
ip

m
en

t (
1)

 

2,
7 

c 
0,

85
 

60
 h

 
In

du
st

ria
l e

qu
ip

m
en

t (
2)

 

10
 

24
 h

 
0,

85
 

28
0 

h 
In

du
st

ria
l e

qu
ip

m
en

t (
3)

 

51
 

24
 h

 
0,

9 
80

 d
ay

s 
E

le
ct

ric
 fe

nc
e 

co
nt

ro
lle

r 

N
O

TE
 1

 
D

el
ay

ed
 d

is
ch

ar
ge

 p
er

fo
rm

an
ce

 a
fte

r 
12

 m
on

th
s 

is
 8

0 
%

 o
f M

A
D

. 

a  
 S

ta
nd

ar
d 

co
nd

iti
on

s 
(s

ee
 IE

C
 6

00
86

-1
, T

ab
le

 5
, I

ni
tia

l d
is

ch
ar

ge
 te

st
).

  
b  

 T
en

 p
er

io
ds

 o
f 4

 m
in

 e
ac

h 
be

gi
nn

in
g 

at
 h

ou
rly

 in
te

rv
al

s 
du

rin
g 

si
x 

da
ys

 p
er

 w
ee

k.
 O

n 
th

e 
se

ve
nt

h 
da

y,
 fi

ve
 p

er
io

ds
 b

eg
in

ni
ng

 a
t 2

 h
 in

te
rv

al
s.

 
 

c  
 1

 h
 o

n,
 6

 h
 o

ff,
 1

 h
 o

n,
 1

6 
h 

of
f. 

 

IECNORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IE
C 60

08
6-2

:20
11

https://iecnorm.com/api/?name=ef6b0d6b0932e063b8a50790036d4589


 

 

 – 32 –  60086-2  IEC:2011 

   

 

6.
5.

1.
2 

C
at

eg
or

y 
5 

– 
S

pe
ci

fi
ca

ti
on

s:
 4

LR
44

, 2
C

R
13

25
2,

 4
S

R
44

 

          

Fi
gu

re
 8

 –
 D

im
en

si
on

al
 d

ra
w

in
g:

 4
LR

44
, 2

C
R

13
25

2,
 4

S
R

44
 

 

E
le

ct
ro

- 
ch

em
ic

al
 

sy
st

em
 

le
tt

er
 

D
es

ig
na

ti
on

 
V

n
 

V
 

O
C

V
 

m
ax

. 
V

 

D
im

en
si

on
s 

m
m

 
D

is
ch

ar
ge

 c
on

di
ti

on
s 

M
A

D
a 

(in
iti

al
) 

A
pp

lic
at

io
ns

 
h 1 

h 3 
h 5 

d 1 
d 2 

d 3 
d 4 

R
 

kΩ
 

D
ai

ly
 

pe
rio

d 
E

V
 

V
 

m
ax

. 
m

in
. 

m
in

. 
m

ax
. 

m
in

. 
m

ax
. 

m
in

. 
m

in
. 

m
ax

. 
m

in
. 

L 
(s

ee
 N

O
TE

 1
) 

4L
R

44
 

6,
0 

6,
72

 
25

,2
 

23
,9

 
0,

7 
0,

40
 

0,
05

 
13

 
12

 
5,

0 
6,

5 
5,

0 

B
ac

kg
ro

un
d:

 2
7 

P
ul

se
: 0

,1
60

 
b,

 e
 

3,
6 

31
0 

h 
c 

27
 

24
 h

 
3,

6 
42

0 
h 

S
er

vi
ce

 
ou

tp
ut

 te
st

 

0,
1 

d 
3,

6 
95

0 
pu

ls
es

 
P

ul
se

 te
st

 

C
 

(s
ee

 N
O

TE
 2

) 
2C

R
13

25
2 

6,
0 

7,
4 

25
,2

 
23

,9
 

0,
7 

0,
40

 
0,

05
 

13
 

12
 

5,
0 

6,
5 

5,
0 

30
 

24
 h

 
4,

0 
62

0 
h 

S
er

vi
ce

 
ou

tp
ut

 te
st

 

S
 

(s
ee

 N
O

TE
 1

) 
4S

R
44

 
6,

2 
6,

52
 

25
,2

 
23

,9
 

0,
7 

0,
40

 
0,

05
 

13
 

12
 

5,
0 

6,
5 

5,
0 

B
ac

kg
ro

un
d:

 2
7 

P
ul

se
: 0

,1
60

 
b,

 e
 

3,
6 

57
0 

h 
c 

27
 

24
 h

 
3,

6 
62

0 
h 

S
er

vi
ce

 
ou

tp
ut

 te
st

 

0,
1 

d 
3,

6 
1 

00
0 

pu
ls

es
 

P
ul

se
 te

st
 

N
O

TE
 1

 
D

el
ay

ed
 d

is
ch

ar
ge

 p
er

fo
rm

an
ce

 a
fte

r 
12

 m
on

th
s 

is
 9

0 
%

 o
f M

A
D

. 
N

O
TE

 2
 

D
el

ay
ed

 d
is

ch
ar

ge
 p

er
fo

rm
an

ce
 a

fte
r 

12
 m

on
th

s 
is

 9
8 

%
 o

f M
A

D
. 

 

Th
e 

cy
lin

dr
ic

al
 s

ur
fa

ce
 is

 in
su

la
te

d 
fr

om
 th

e 
co

nt
ac

ts
. 

Te
rm

in
al

s:
 fl

at
. 

Fo
r 

ge
ne

ra
l i

nf
or

m
at

io
n 

se
e 

IE
C

 6
00

86
-1

. 

 

d 3 

h1 

h3 

d 2 

(+
) 

(–
) 

h5 

d 4 d 1 
IE

C
   

28
1/

11
 

IECNORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IE
C 60

08
6-2

:20
11

https://iecnorm.com/api/?name=ef6b0d6b0932e063b8a50790036d4589


 

 

 60086-2  IEC:2011 – 33 – 
6.

5.
1.

2 
  (

co
nt

in
ue

d)
 

a 
 S

ta
nd

ar
d 

co
nd

iti
on

s 
(s

ee
 IE

C
 6

00
86

-1
, T

ab
le

 5
, I

ni
tia

l d
is

ch
ar

ge
 te

st
).

 
b  

 2
4 

h 
pe

r 
da

y,
 p

lu
s 

16
0 
Ω

 fo
r 

1 
s 

ev
er

y 
6 

s 
fo

r 
5 

m
in

 p
er

 d
ay

. 
c  

 A
cc

el
er

at
ed

 a
pp

lic
at

io
n 

te
st

 fo
r 

au
to

m
at

ic
 c

am
er

as
. 

d  
 2

4 
h 

pe
r 

da
y,

 2
 s

 o
n,

 1
 s

 o
ff.

 
e  

 T
he

 p
ul

se
 lo

ad
 a

lo
ne

 s
ha

ll 
be

 a
pp

lie
d 

ac
ro

ss
 th

e 
ba

tte
ry

. I
t 

is
 th

e 
ef

fe
ct

iv
e 

lo
ad

. I
t i

s 
no

t a
dd

ed
 in

 s
er

ie
s 

or
 p

ar
al

le
l t

o 
th

e 
ba

ck
gr

ou
nd

 lo
ad

. S
ee

 e
xa

m
pl

e.
 

 E
X

A
M

P
LE

 

     

 

P
ul

se
 lo

ad
 

B
ac

kg
ro

un
d 

lo
ad

 

P
ul

se
 d

is
ch

ar
ge

 
B

ac
kg

ro
un

d 
di

sc
ha

rg
e 

P
ul

se
 lo

ad
 

B
ac

kg
ro

un
d 

lo
ad

 

N
o 

di
sc

ha
rg

e 

P
ul

se
 lo

ad
 

B
ac

kg
ro

un
d 

lo
ad

 

IECNORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IE
C 60

08
6-2

:20
11

https://iecnorm.com/api/?name=ef6b0d6b0932e063b8a50790036d4589


 

 

 – 34 –  60086-2  IEC:2011 
6.

6 
C

at
eg

or
y 

6 
ba

tt
er

ie
s 

6.
6.

1 
C

at
eg

or
y 

6 
– 

P
hy

si
ca

l a
nd

 e
le

ct
ri

ca
l s

pe
ci

fi
ca

ti
on

s 

6.
6.

1.
1 

C
at

eg
or

y 
6 

– 
S

pe
ci

fi
ca

ti
on

s:
 3

R
12

P
, 3

R
12

S
, 3

LR
12

 
                      

Fi
gu

re
 9

 –
 D

im
en

si
on

al
 d

ra
w

in
gs

: 
3R

12
P

, 3
R

12
S

, 3
LR

12
 

             

 

 

 

(+
) 

h1 l2 

l 1 

(–
) 

Te
rm

in
al

s:
 s

pr
in

g 
cl

ip
s.

 

Fo
r 

ge
ne

ra
l i

nf
or

m
at

io
n,

 s
ee

 IE
C

 6
00

86
-1

. 

 

l7 

l 3 
l 4 

l 5 
l 6 

= 
= 

= = 

IE
C

   
28

2/
11

 

IECNORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IE
C 60

08
6-2

:20
11

https://iecnorm.com/api/?name=ef6b0d6b0932e063b8a50790036d4589


 

 

 60086-2  IEC:2011 – 35 – 
6.

6.
1.

1 
  (

co
nt

in
ue

d)
 

E
le

ct
ro

- 
ch

em
ic

al
 

sy
st

em
 

le
tt

er
 

D
es

ig
na

ti
on

 
V

n
 

V
 

O
C

V
 

m
ax

. 
V

 

D
im

en
si

on
s 

m
m

 
D

is
ch

ar
ge

 c
on

di
ti

on
s 

M
A

D
a 

(in
iti

al
) 

  
 

A
pp

lic
at

io
ns

 
h 1 

l 1 
l 2 

l 3 
l 4 

l 5 
l 6 

l 7 
R

 
Ω

 
D

ai
ly

 
pe

rio
d 

E
V

   
  

V
   

 
m

ax
. 

m
in

. 
m

ax
. 

m
in

. 
m

ax
. 

m
in

. 
m

ax
. 

m
in

. 
m

ax
. 

m
in

. 
m

ax
. 

m
in

. 
m

ax
. 

m
in

. 
m

ax
. 

m
in

. 

N
o 

le
tte

r 

(s
ee

 N
O

TE
 1

) 

3R
12

P
 

(h
ig

h 
po

w
er

) 
4,

5 
5,

19
 

67
,0

 
63

,0
 

62
,0

 
60

,0
 

22
,0

 
20

,0
 

- 
23

,0
 

- 
16

,0
 

- 
1,

0 
- 

3,
0 

7,
0 

6,
0 

20
 

1 
h 

2,
7 

5,
5 

h 
P

or
ta

bl
e 

lig
ht

in
g 

22
0 

4 
h 

2,
7 

96
 h

 
R

ad
io

 

3R
12

S
 

(s
ta

nd
ar

d)
 

4,
5 

5,
19

 
67

,0
 

63
,0

 
62

,0
 

60
,0

 
22

,0
 

20
,0

 
- 

23
,0

 
- 

16
,0

 
- 

1,
0 

- 
3,

0 
7,

0 
6,

0 
20

 
1 

h 
2,

7 
3,

5 
h 

P
or

ta
bl

e 
lig

ht
in

g 

22
0 

4 
h 

2,
7 

96
 h

 
R

ad
io

 

L 

(s
ee

 N
O

TE
 2

) 
3L

R
12

 
4,

5 
5,

04
 

67
,0

 
63

,0
 

62
,0

 
60

,0
 

22
,0

 
20

,0
 

- 
23

,0
 

- 
16

,0
 

- 
1,

0 
- 

3,
0 

7,
0 

6,
0 

20
 

1 
h 

2,
7 

12
 h

 
P

or
ta

bl
e 

lig
ht

in
g 

22
0 

4 
h 

2,
7 

30
0 

h 
R

ad
io

 

N
O

TE
 1

 
D

el
ay

ed
 d

is
ch

ar
ge

 p
er

fo
rm

an
ce

 a
fte

r 
12

 m
on

th
s 

is
 8

0 
%

 o
f M

A
D

. 

N
O

TE
 2

 
D

el
ay

ed
 d

is
ch

ar
ge

 p
er

fo
rm

an
ce

 a
fte

r 
12

 m
on

th
s 

is
 9

0 
%

 o
f M

A
D

. 

a 
  S

ta
nd

ar
d 

co
nd

iti
on

s 
(s

ee
 IE

C
 6

00
86

-1
, T

ab
le

 5
, I

ni
tia

l d
is

ch
ar

ge
 te

st
).

 

 

IECNORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IE
C 60

08
6-2

:20
11

https://iecnorm.com/api/?name=ef6b0d6b0932e063b8a50790036d4589


 

 

 – 36 –  60086-2  IEC:2011 

   

 

6.
6.

1.
2 

C
at

eg
or

y 
6 

– 
S

pe
ci

fi
ca

ti
on

s:
 4

LR
61

 

                  

Fi
gu

re
 1

0 
– 

D
im

en
si

on
al

 d
ra

w
in

gs
: 

4L
R

61
 

               

E
le

ct
ro

- 
ch

em
ic

al
 

sy
st

em
 

le
tt

er
 

D
es

ig
na

ti
on

 
V

n
 

V
 

O
C

V
 

m
ax

. 
V

 

D
im

en
si

on
s 

m
m

 

D
is

ch
ar

ge
 c

on
di

ti
on

s 
M

A
D

a 
(in

iti
al

) 
A

pp
lic

at
io

ns
 

R
 

kΩ
 

D
ai

ly
 

pe
rio

d 
E

V
 

V
 

L 
(s

ee
 N

O
TE

) 
4L

R
61

 
6,

0 
6,

72
 

h 1 
h 2 

h 3 
h 4 

l 1 
l 2 

0,
33

 
24

 h
 

3,
6 

24
 h

 
E

le
ct

ro
ni

c 
eq

ui
pm

en
t 

m
ax

. 
m

in
. 

m
ax

. 
m

in
. 

m
ax

. 
m

in
. 

m
ax

. 
m

in
. 

m
ax

. 
m

in
. 

m
ax

. 
m

in
. 

48
,5

 
47

,0
 

2,
7 

2,
2 

2,
3 

1,
8 

0,
8 

0,
3 

35
,6

 
35

,0
 

9,
2 

8,
7 

l 3 
l 4 

l 5 
l 6 

α 
 

6,
8 

24
 h

 
3,

6 
70

0 
h 

S
er

vi
ce

 o
ut

pu
t 

te
st

 
m

ax
. 

m
in

. 
m

ax
. 

m
in

. 
m

ax
. 

m
in

. 
m

ax
. 

m
in

. 
- 

6,
5 

6,
0 

8,
0 

6,
5 

1,
5 

1,
0 

2,
5 

2,
0 

 

N
O

TE
 

D
el

ay
ed

 d
is

ch
ar

ge
 p

er
fo

rm
an

ce
 a

fte
r 

12
 m

on
th

s 
is

 9
0 

%
 o

f M
A

D
. 

a 
  S

ta
nd

ar
d 

co
nd

iti
on

s 
(s

ee
 IE

C
 6

00
86

-1
, T

ab
le

 5
, I

ni
tia

l d
is

ch
ar

ge
 te

st
).

 

 

Te
rm

in
al

s:
 fl

at
 c

on
ta

ct
s.

 
 

Fo
r 

ge
ne

ra
l i

nf
or

m
at

io
n,

 s
ee

 IE
C

 6
00

86
-1

. 

 

45
° 

h1 

l 1 

h4 

h2 

(–
) 

(+
) 

l3 

l 5 
l 6 l 4 

l2 
h3 

α
 

IE
C

   
28

3/
11

 

IECNORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IE
C 60

08
6-2

:20
11

https://iecnorm.com/api/?name=ef6b0d6b0932e063b8a50790036d4589


 

 

 60086-2  IEC:2011 – 37 – 

  

 

6.
6.

1.
3 

C
at

eg
or

y 
6 

– 
S

pe
ci

fi
ca

ti
on

s:
 C

R
-P

2 

                  

Fi
gu

re
 1

1 
– 

D
im

en
si

on
al

 d
ra

w
in

gs
: 

C
R

-P
2 

    
 

           

E
le

ct
ro

- 
ch

em
ic

al
 

sy
st

em
 

le
tt

er
 

D
es

ig
na

ti
on

 
V

n
 

V
 

O
C

V
 

m
ax

. 
V

 

D
im

en
si

on
s 

m
m

 

D
is

ch
ar

ge
 c

on
di

ti
on

s 

M
A

D
a 

(in
iti

al
) 

A
pp

lic
at

io
ns

 
R

 
Ω

 
D

ai
ly

 
pe

rio
d 

E
V

 
V

 

C
 

(s
ee

 N
O

TE
) 

C
R

-P
2 

6,
0 

7,
4 

h 1 
h 4 

h 6 
l 1 

l 2 
l 3 

20
0 

24
 h

 
4,

0 
40

 h
 

S
er

vi
ce

 o
ut

pu
t 

te
st

 
m

ax
. 

m
in

. 
m

ax
. 

m
in

. 
m

ax
. 

m
in

. 
m

ax
. 

m
in

. 
m

ax
. 

m
in

. 
- 

36
,0

 
34

,5
 

1,
5 

0,
7 

1,
0 

0,
1 

35
,0

 
32

,5
 

19
,5

 
18

,5
 

16
,8

 

l 4 
l 5 

l 6 
l 7 

l 8 
r 1 

C
ur

re
nt

 
dr

ai
n 

90
0 

m
A

 

3 
s 

on
 

27
 s

 o
ff 

24
 h

/d
 

3,
1 

1 
40

0 
pu

ls
es

 
P

ho
to

 te
st

 
- 

m
ax

. 
m

in
. 

m
ax

. 
m

in
. 

m
ax

. 
m

in
. 

m
ax

. 
m

in
. 

m
ax

. 
m

in
. 

8,
4 

16
,2

 
15

,3
 

9,
8 

9,
2 

8,
7 

7,
5 

- 
1,

3 
10

,0
 

7,
4 

N
O

TE
 

D
el

ay
ed

 d
is

ch
ar

ge
 p

er
fo

rm
an

ce
 a

fte
r 

12
 m

on
th

s 
is

 9
8 

%
 o

f M
A

D
. 

a 
  S

ta
nd

ar
d 

co
nd

iti
on

s 
(s

ee
 IE

C
 6

00
86

-1
, T

ab
le

 5
, I

ni
tia

l d
is

ch
ar

ge
 te

st
).

 

 

h6 

h4 

l 1 

l5 

h1 

(+
) 

(–
) 

l 4 

l 3 

l2 

l7 

l6 

l 8 
1 

 r 

 r  

Te
rm

in
al

s:
 fl

at
 c

on
ta

ct
s.

 

   
   

   
   

   
  c

on
ta

ct
s 

ar
e 

re
ce

ss
ed

. 

Fo
r 

ge
ne

ra
l i

nf
or

m
at

io
n,

 s
ee

 IE
C

 6
00

86
-1

. 

1:
 R

ou
nd

 s
id

es
 a

re
 a

ls
o 

ac
ce

pt
ab

le
. 

IE
C

   
28

4/
11

 

IECNORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IE
C 60

08
6-2

:20
11

https://iecnorm.com/api/?name=ef6b0d6b0932e063b8a50790036d4589


 

 

 – 38 –  60086-2  IEC:2011 

   

 

6.
6.

1.
4 

C
at

eg
or

y 
6 

– 
S

pe
ci

fi
ca

ti
on

s:
 2

C
R

5 

      
   

   
   

   
 

             

Fi
gu

re
 1

2 
– 

D
im

en
si

on
al

 d
ra

w
in

gs
: 

2C
R

5 

                
E

le
ct

ro
- 

ch
em

ic
al

 
sy

st
em

 
le

tt
er

 
D

es
ig

na
ti

on
 

V
n
 

V
 

O
C

V
 

m
ax

. 
V

 

D
im

en
si

on
s 

m
m

 

D
is

ch
ar

ge
 c

on
di

ti
on

s 

M
A

D
a 

(in
iti

al
) 

A
pp

lic
at

io
ns

 
R

 
Ω

 
D

ai
ly

 
pe

rio
d 

E
V

 
V

 

C
 

(s
ee

 N
O

TE
) 

2C
R

5 
6,

0 
7,

4 

h 1 
h 6 

h 7 
l 1 

l 2 
l 3 

20
0 

24
 h

 
4,

0 
40

h 
S

er
vi

ce
 o

ut
pu

t 
te

st
 

m
ax

. 
m

in
. 

m
ax

. 
m

in
. 

m
ax

. 
m

in
. 

m
ax

. 
m

in
. 

m
ax

. 
m

in
. 

- 
45

,0
 

43
,0

 
0,

9 
0,

1 
4,

5 
3,

5 
34

,0
 

32
,5

 
17

,0
 

16
,0

 
16

,0
 

l 4 
l 5 

l 6 
l 7 

l 8 
r 1 

C
ur

re
nt

 
dr

ai
n 

90
0 

m
A

 

3 
s 

on
 

27
 s

 o
ff 

24
 h

/d
 

3,
1 

1 
40

0 
pu

ls
es

 
P

ho
to

 te
st

 
- 

m
ax

. 
m

in
. 

m
ax

. 
m

in
. 

m
ax

. 
m

in
. 

m
ax

. 
m

in
. 

m
ax

. 
m

in
. 

8,
0 

15
,5

 
- 

1,
0 

0,
2 

4,
5 

3,
5 

4,
6 

3,
5 

9,
0 

8,
0 

N
O

TE
 

D
el

ay
ed

 d
is

ch
ar

ge
 p

er
fo

rm
an

ce
 a

fte
r 

12
 m

on
th

s 
is

 9
8 

%
 o

f M
A

D
. 

a 
  S

ta
nd

ar
d 

co
nd

iti
on

s 
(s

ee
 IE

C
 6

00
86

-1
, T

ab
le

 5
, I

ni
tia

l d
is

ch
ar

ge
 te

st
).

 

 

l 3 

h6 

h7 
l 1 

h1 

(+
) 

(–
) 

l2 
l6 

l7 

l5 

l 8 
l 4 

 r  

Te
rm

in
al

s:
 fl

at
 c

on
ta

ct
s.

 

Fo
r 

ge
ne

ra
l i

nf
or

m
at

io
n,

 s
ee

 IE
C

 6
00

86
-1

. 

IE
C

   
28

5/
11

 

IECNORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IE
C 60

08
6-2

:20
11

https://iecnorm.com/api/?name=ef6b0d6b0932e063b8a50790036d4589


 

 

 60086-2  IEC:2011 – 39 – 
6.

6.
1.

5 
C

at
eg

or
y 

6 
– 

S
pe

ci
fi

ca
ti

on
s:

 2
E

P
38

63
 

                

Fi
gu

re
 1

3 
– 

D
im

en
si

on
al

 d
ra

w
in

gs
: 

2E
P

38
63

 

         

E
le

ct
ro

- 
ch

em
ic

al
 

sy
st

em
 

le
tt

er
 

D
es

ig
na

ti
on

 
V

n
 

V
 

O
C

V
 

m
ax

. 
V

 

D
im

en
si

on
s 

m
m

 
D

is
ch

ar
ge

 c
on

di
ti

on
s 

M
A

D
a 

(in
iti

al
) 

A
pp

lic
at

io
ns

 
h 1 

h 6 
l 1 

l 2 
l 3 

l 4 
l 5 

R
 

kΩ
 

D
ai

ly
 

pe
rio

d 
E

V
 

V
 

m
ax

. 
m

in
. 

m
in

. 
m

ax
. 

m
ax

. 
- 

m
in

. 
m

in
. 

E
 

2E
P

38
63

 
6,

0 
7,

8 
58

,5
 

55
,0

 
30

 
38

,5
 

20
,5

 
3 

15
 

19
0 

3,
3 

24
 h

 
3,

0 
65

0 
h 

S
er

vi
ce

 o
ut

pu
t t

es
t 

a  
 S

ta
nd

ar
d 

co
nd

iti
on

s 
(s

ee
 IE

C
 6

00
86

-1
, T

ab
le

 5
, I

ni
tia

l d
is

ch
ar

ge
 te

st
).

 

 

Te
rm

in
al

s:
 T

w
o 

fle
xi

bl
e 

w
ire

s 
w

ith
 c

on
ne

ct
or

. 

 
   

 P
os

iti
ve

 te
rm

in
al

: r
ed

. 

 
   

 N
eg

at
iv

e 
te

rm
in

al
: b

la
ck

. 

Fo
r 

ge
ne

ra
l i

nf
or

m
at

io
n,

 s
ee

 IE
C

 6
00

86
-1

.  
 

 C
on

ne
ct

or
 w

ith
 fo

ur
 r

ec
ep

ta
cl

es
:  

   
1:

 n
eg

at
iv

e 
te

rm
in

al
 

   
2:

 b
la

nk
 

   
3:

 p
ol

ar
iz

in
g 

ke
y 

   
4:

 p
os

iti
ve

 t
er

m
in

al
 

Fe
at

ur
es

: d
ua

l-m
et

al
 c

on
ta

ct
. 

G
ol

d 
pl

at
in

g 
ov

er
 n

ic
ke

l. 

 M
at

in
g 

da
ta

: 

   
– 

 2
,5

4 
m

m
 d

is
ta

nc
e.

 

   
– 

 0
,6

4 
m

m
 s

qu
ar

e 
or

 r
ou

nd
 p

in
s.

 

   
– 

 5
,8

4 
m

m
 n

om
in

al
 p

in
 le

ng
th

.  

 Fa
st

en
er

: 

5:
 L

oo
ps

 

6:
 H

oo
ks

: m
us

hr
oo

m
s 

75
/c

m
2  to

 8
5/

cm
2  

  

 

     

  
In

te
rn

al
 c

irc
ui

t (+
) 

(–
) 

      
 

l 4 

l 5 

5 6 

1 4 

h1 

l2 l3 

l 1 

h6 
2 3 

IE
C

   
28

6/
11

 

IECNORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IE
C 60

08
6-2

:20
11

https://iecnorm.com/api/?name=ef6b0d6b0932e063b8a50790036d4589


 

 

 – 40 –  60086-2  IEC:2011 

   

 

6.
6.

1.
6 

C
at

eg
or

y 
6 

– 
S

pe
ci

fi
ca

ti
on

s:
 4

R
25

X
, 4

LR
25

X
 

        
 

        

Fi
gu

re
 1

4 
– 

D
im

en
si

on
al

 d
ra

w
in

gs
: 

4R
25

X
, 4

LR
25

X
 

 

E
le

ct
ro

- 
ch

em
ic

al
 

sy
st

em
 

le
tt

er
 

D
es

ig
na

ti
on

 
V

n
 

V
 

O
C

V
 

m
ax

. 
V

 

D
im

en
si

on
s 

m
m

 
D

is
ch

ar
ge

 c
on

di
ti

on
s 

M
A

D
a 

(in
iti

al
) 

A
pp

lic
at

io
ns

 
h 1 

h 6 
l 1 

l 2 
l 3 

α 
  

R
 

Ω
 

D
ai

ly
 

pe
rio

d 
E

V
 

V
 

m
ax

. 
m

in
. 

m
ax

. 
m

in
. 

m
ax

. 
m

in
. 

m
ax

. 
m

in
. 

m
ax

. 
m

in
. 

- 

N
o 

le
tte

r 
(s

ee
 N

O
TE

 1
) 

4R
25

X
 

6,
0 

6,
92

 
11

5 
10

8 
10

2 
97

 
67

 
65

 
67

 
65

 
27

 
23

 
45

° 

8,
2 

30
 m

in
 

3,
6 

35
0 

m
in

 
P

or
ta

bl
e 

lig
ht

in
g 

1 

9,
1 

b 
3,

6 
27

0 
m

in
 

P
or

ta
bl

e 
lig

ht
in

g 
2 

11
0 

12
 h

 
3,

6 
15

5 
h 

R
oa

d 
w

ar
ni

ng
 la

m
p 

L 
(s

ee
 N

O
TE

 2
) 

4L
R

25
X

 
6,

0 
6,

72
 

11
5 

10
8 

10
2 

97
 

67
 

65
 

67
 

65
 

27
 

23
 

45
° 

8,
2 

30
 m

in
 

3,
6 

90
0 

m
in

 
P

or
ta

bl
e 

lig
ht

in
g 

1 

9,
1 

b 
3,

6 
1 

02
0 

m
in

 
P

or
ta

bl
e 

lig
ht

in
g 

2 

11
0 

12
 h

 
3,

6 
31

0 
h 

R
oa

d 
w

ar
ni

ng
 la

m
p 

N
O

TE
 1

 
D

el
ay

ed
 d

is
ch

ar
ge

 p
er

fo
rm

an
ce

 a
fte

r 
12

 m
on

th
s 

is
 8

0 
%

 o
f M

A
D

. 
N

O
TE

 2
 

D
el

ay
ed

 d
is

ch
ar

ge
 p

er
fo

rm
an

ce
 a

fte
r 

12
 m

on
th

s 
is

 9
0 

%
 o

f M
A

D
. 

a 
  S

ta
nd

ar
d 

co
nd

iti
on

s 
(s

ee
 IE

C
 6

00
86

-1
, T

ab
le

 5
, I

ni
tia

l d
is

ch
ar

ge
 te

st
).

 
b 

  3
0 

m
in

 b
eg

in
ni

ng
 a

t 
ho

ur
ly

 in
te

rv
al

s 
fo

r 
8 

h 
pe

r 
da

y.
 

Te
rm

in
al

s:
 s

pi
ra

l s
pr

in
gs

 h
av

in
g 

at
 le

as
t t

hr
ee

 c
om

pl
et

e 
w

in
di

ng
s 

co
m

pr
es

si
bl

e 
to

 
w

ith
in

 3
 m

m
 o

f t
he

 fl
at

 s
ur

fa
ce

 o
f t

he
 b

ox
. 

Th
is

 b
at

te
ry

 h
as

 r
ou

nd
ed

 o
r 

be
ve

lle
d 

co
rn

er
s 

an
d 

m
us

t p
as

s 
fr

ee
ly

 th
ro

ug
h 

a 
ga

ug
e 

ha
vi

ng
 a

 d
ia

m
et

er
 o

f 8
2,

6 
m

m
. 

Fo
r 

ge
ne

ra
l i

nf
or

m
at

io
n,

 s
ee

 IE
C

 6
00

86
-1

. 

 1:
 C

on
ic

al
 s

pi
ra

l w
ire

 s
pr

in
g 

te
rm

in
al

s 
 

 

h1 

h6 l2 

(–
) 

(+
) l 1 

1 

  

α
 

IE
C

   
28

7/
11

 

IECNORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IE
C 60

08
6-2

:20
11

https://iecnorm.com/api/?name=ef6b0d6b0932e063b8a50790036d4589


 

 

 60086-2  IEC:2011 – 41 – 

   

 

6.
6.

1.
7 

C
at

eg
or

y 
6 

– 
S

pe
ci

fi
ca

ti
on

s:
 4

R
25

Y
 

                   

Fi
gu

re
 1

5 
– 

D
im

en
si

on
al

 d
ra

w
in

gs
: 

4R
25

Y
 

 

E
le

ct
ro

- 
ch

em
ic

al
 

sy
st

em
 

le
tt

er
 

D
es

ig
na

ti
on

 
V

n
 

V
 

O
C

V
 

m
ax

. 
V

 

D
im

en
si

on
s 

m
m

 
D

is
ch

ar
ge

 c
on

di
ti

on
s 

M
A

D
a 

(in
iti

al
) 

A
pp

lic
at

io
ns

 
h 1 

h 6 
l 1 

l 2 
l 3 

α 
R

 
Ω

 
D

ai
ly

 
pe

rio
d 

E
V

 
V

 
m

ax
. 

m
in

. 
m

ax
. 

m
in

. 
m

ax
. 

m
in

. 
m

ax
. 

m
in

. 
m

ax
. 

m
in

. 
- 

N
o 

le
tte

r 
(s

ee
 N

O
TE

) 
4R

25
Y

 
6,

0 
6,

92
 

11
4 

10
6 

10
2 

97
 

67
 

65
 

67
 

65
 

25
 

22
 

45
° 

8,
2 

30
 m

in
 

3,
6 

35
0 

m
in

 
P

or
ta

bl
e 

lig
ht

in
g 

1 

9,
1 

b 
3,

6 
27

0 
m

in
 

P
or

ta
bl

e 
lig

ht
in

g 
2 

11
0 

12
 h

 
3,

6 
15

5 
h 

R
oa

d 
w

ar
ni

ng
 la

m
p 

N
O

TE
 

D
el

ay
ed

 d
is

ch
ar

ge
 p

er
fo

rm
an

ce
 a

fte
r 

12
 m

on
th

s 
is

 8
0 

%
 o

f M
A

D
. 

a 
 S

ta
nd

ar
d 

co
nd

iti
on

s 
(s

ee
 IE

C
 6

00
86

-1
, T

ab
le

 5
, I

ni
tia

l d
is

ch
ar

ge
 te

st
).

  
b  

 3
0 

m
in

 b
eg

in
ni

ng
 a

t h
ou

rly
 in

te
rv

al
s 

fo
r 

8 
h 

pe
r 

da
y.

 
 

Te
rm

in
al

s:
 s

cr
ew

 te
rm

in
al

s 
(in

su
la

te
d 

or
 m

et
al

lic
 n

ut
s)

. 

Th
e 

m
ax

im
um

 te
rm

in
al

 s
tu

d 
di

am
et

er
 is

 3
,5

. 

Th
is

 b
at

te
ry

 h
as

 b
ev

el
le

d 
or

 r
ou

nd
ed

 c
or

ne
rs

 a
nd

 m
us

t p
as

s 
fr

ee
ly

 th
ro

ug
h 

a 
ga

ug
e 

ha
vi

ng
 a

 d
ia

m
et

er
 o

f 8
2,

6 
m

m
. 

Fo
r 

ge
ne

ra
l i

nf
or

m
at

io
n,

 s
ee

 IE
C

 6
00

86
-1

. 

h6 

h1 l2 

l 1 

(–
) 

(+
) 

 l 3
 

α
 

IE
C

   
28

8/
11

 

IECNORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IE
C 60

08
6-2

:20
11

https://iecnorm.com/api/?name=ef6b0d6b0932e063b8a50790036d4589


 

 

 – 42 –  60086-2  IEC:2011 

   

 

6.
6.

1.
8 

C
at

eg
or

y 
6 

– 
S

pe
ci

fi
ca

ti
on

s:
 4

R
25

-2
, 4

LR
25

-2
 

                          
Fi

gu
re

 1
6 

– 
D

im
en

si
on

al
 d

ra
w

in
gs

: 
4R

25
-2

, 4
LR

25
-2

 

 

E
le

ct
ro

- 
ch

em
ic

al
 

sy
st

em
 

le
tt

er
 

D
es

ig
na

ti
on

 
V

n
 

V
 

O
C

V
 

m
ax

. 
V

 

D
im

en
si

on
s 

m
m

 
D

is
ch

ar
ge

 c
on

di
ti

on
s 

M
A

D
a 

(in
iti

al
) 

A
pp

lic
at

io
ns

 
h 1 

h 6 
l 1 

l 2 
l 3 

r 
R

 
Ω

 
D

ai
ly

 
pe

rio
d 

E
V

 
V

 
m

ax
. 

m
in

. 
m

ax
. 

m
in

. 
m

ax
. 

m
in

. 
m

ax
. 

m
in

. 
m

ax
. 

m
in

. 
m

in
. 

N
o 

le
tte

r 
(s

ee
 N

O
TE

 1
) 

4R
25

-2
 

6,
0 

6,
92

 
12

7 
- 

11
4,

0 
10

9,
5 

13
6,

5 
13

2,
5 

73
,0

 
69

,0
 

77
,0

 
75

,2
 

14
,0

 

8,
2 

30
 m

in
 

3,
6 

90
0 

m
in

 
P

or
ta

bl
e 

lig
ht

in
g 

1 

9,
1 

b 
3,

6 
69

6 
m

in
 

P
or

ta
bl

e 
lig

ht
in

g 
2 

11
0 

12
 h

 
3,

6 
20

0 
h 

R
oa

d 
w

ar
ni

ng
 la

m
p 

L 
(s

ee
 N

O
TE

 2
) 

4L
R

25
-2

 
6,

0 
6,

72
 

12
7 

- 
11

4,
0 

10
9,

5 
13

6,
5 

13
2,

5 
73

,0
 

69
,0

 
77

,0
 

75
,4

 
14

,0
 

8,
2 

30
 m

in
 

3,
6 

1 
80

0 
m

in
 

P
or

ta
bl

e 
lig

ht
in

g 
1 

9,
1 

b 
3,

6 
2 

04
0 

m
in

 
P

or
ta

bl
e 

lig
ht

in
g 

2 

11
0 

12
 h

 
3,

6 
62

0 
h 

R
oa

d 
w

ar
ni

ng
 la

m
p 

N
O

TE
 1

 
D

el
ay

ed
 d

is
ch

ar
ge

 p
er

fo
rm

an
ce

 a
fte

r 
12

 m
on

th
s 

is
 8

0 
%

 o
f M

A
D

. 
N

O
TE

 2
 

D
el

ay
ed

 d
is

ch
ar

ge
 p

er
fo

rm
an

ce
 a

fte
r 

12
 m

on
th

s 
is

 9
0 

%
 o

f M
A

D
. 

a 
  S

ta
nd

ar
d 

co
nd

iti
on

s 
(s

ee
 IE

C
 6

00
86

-1
, T

ab
le

 5
, I

ni
tia

l d
is

ch
ar

ge
 te

st
).

 
b 

  3
0 

m
in

 b
eg

in
ni

ng
 a

t 
ho

ur
ly

 in
te

rv
al

s 
fo

r 
8 

h 
pe

r 
da

y.
 

Te
rm

in
al

s:
 s

cr
ew

 te
rm

in
al

s 
(in

su
la

te
d 

nu
ts

).
 

M
ax

im
um

 te
rm

in
al

 s
tu

d 
di

am
et

er
 =

 4
,2

. 

M
in

im
um

 d
ia

m
et

er
 o

f b
ea

rin
g 

su
rf

ac
e 

of
 te

rm
in

al
 =

 6
,3

. 

Fo
r 

ge
ne

ra
l i

nf
or

m
at

io
n,

 s
ee

 IE
C

 6
00

86
-1

. 

 1:
 In

su
la

te
d 

nu
ts

 

h1 
h6 

l2 

l 3 

(–
) 

(+
) 

l 1 1 

  

 

IE
C

   
28

9/
11

 

IECNORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IE
C 60

08
6-2

:20
11

https://iecnorm.com/api/?name=ef6b0d6b0932e063b8a50790036d4589


 

 

 60086-2  IEC:2011 – 43 – 

   

 

6.
6.

1.
9 

C
at

eg
or

y 
6 

– 
S

pe
ci

fi
ca

ti
on

s:
 6

A
S

4 

             

Fi
gu

re
 1

7 
– 

D
im

en
si

on
al

 d
ra

w
in

gs
: 

6A
S

4 

         

 

 

E
le

ct
ro

- 
ch

em
ic

al
 

sy
st

em
 

le
tt

er
 

D
es

ig
na

ti
on

 
V

n
 

V
 

O
C

V
 

m
ax

. 
V

 

D
im

en
si

on
s 

m
m

 
D

is
ch

ar
ge

 c
on

di
ti

on
s 

M
A

D
a 

(in
iti

al
) 

A
pp

lic
at

io
ns

 
h 1 

l 1 
l 2 

R
 

Ω
 

D
ai

ly
 p

er
io

d 
E

V
 

V
 

m
ax

. 
m

ax
. 

m
ax

. 
A

 
(s

ee
 N

O
TE

) 
6A

S
4b

 
8,

4 
9,

30
 

11
4 

16
8 

11
3 

30
0 

24
 h

 
5,

4 
80

 d
ay

s 
E

le
ct

ric
 fe

nc
e 

co
nt

ro
lle

r 

N
O

TE
 

D
el

ay
ed

 d
is

ch
ar

ge
 p

er
fo

rm
an

ce
 a

fte
r 

12
 m

on
th

s 
is

 8
0 

%
 o

f M
A

D
. 

a  
 S

ta
nd

ar
d 

co
nd

iti
on

s 
(s

ee
 IE

C
 6

00
86

-1
, T

ab
le

 5
, I

ni
tia

l d
is

ch
ar

ge
 te

st
).

 
b  

 E
qu

ip
m

en
t d

es
ig

ne
rs

' a
tte

nt
io

n 
is

 d
ra

w
n 

to
 th

e 
im

po
rt

an
ce

 o
f e

ns
ur

in
g 

th
at

 a
ir 

ac
ce

ss
 is

 n
ot

 im
pe

de
d 

fo
r 

"A
" 

sy
st

em
 b

at
te

rie
s.

 

 

Te
rm

in
al

s:
 w

ire
. 

M
in

im
um

 fr
ee

 le
ng

th
 o

f c
on

ne
ct

in
g 

w
ire

s 
= 

20
0 

m
m

. 

Fo
r 

ge
ne

ra
l i

nf
or

m
at

io
n,

 s
ee

 IE
C

 6
00

86
-1

. 

 1:
 W

ire
 

 

h1 l2 
(–

) 

(+
) 

l 1 

1 

IE
C

   
29

0/
11

 

IECNORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IE
C 60

08
6-2

:20
11

https://iecnorm.com/api/?name=ef6b0d6b0932e063b8a50790036d4589


 

 

 – 44 –  60086-2  IEC:2011 

   

 

6.
6.

1.
10

 
C

at
eg

or
y 

6 
– 

S
pe

ci
fi

ca
ti

on
s:

 6
A

S
6 

             

Fi
gu

re
 1

8 
– 

D
im

en
si

on
al

 d
ra

w
in

gs
: 

6A
S

6 

           

E
le

ct
ro

- 
ch

em
ic

al
 

sy
st

em
 

le
tt

er
 

D
es

ig
na

ti
on

 
V

n
 

V
 

O
C

V
 

m
ax

. 
V

 

D
im

en
si

on
s 

m
m

 
D

is
ch

ar
ge

 c
on

di
ti

on
s 

M
A

D
a 

(in
iti

al
) 

A
pp

lic
at

io
ns

 
h 1 

l 1 
l 2 

R
 

Ω
 

D
ai

ly
 p

er
io

d 
E

V
 

V
 

m
ax

. 
m

ax
. 

m
ax

. 
A

 
(s

ee
 N

O
TE

) 
6A

S
6b

 
8,

4 
9,

30
 

16
2 

19
2 

12
8 

30
0 

24
 h

 
5,

4 
12

0 
da

ys
 

E
le

ct
ric

 fe
nc

e 
co

nt
ro

lle
r 

N
O

TE
 

D
el

ay
ed

 d
is

ch
ar

ge
 p

er
fo

rm
an

ce
 a

fte
r 

12
 m

on
th

s 
is

 8
0 

%
 o

f M
A

D
. 

a  
 S

ta
nd

ar
d 

co
nd

iti
on

s 
(s

ee
 IE

C
 6

00
86

-1
, T

ab
le

 5
, I

ni
tia

l d
is

ch
ar

ge
 te

st
).

 
b  

 E
qu

ip
m

en
t d

es
ig

ne
rs

' a
tte

nt
io

n 
is

 d
ra

w
n 

to
 th

e 
im

po
rt

an
ce

 o
f e

ns
ur

in
g 

th
at

 a
ir 

ac
ce

ss
 is

 n
ot

 im
pe

de
d 

fo
r 

"A
" 

sy
st

em
 b

at
te

rie
s.

 

 

Te
rm

in
al

s:
 w

ire
. 

M
in

im
um

 fr
ee

 le
ng

th
 o

f c
on

ne
ct

in
g 

w
ire

s 
= 

20
0 

m
m

.  

Th
e 

w
ire

 e
nd

s 
m

ay
 b

e 
fit

te
d 

w
ith

 s
pe

ci
al

 te
rm

in
al

s.
 

Fo
r 

ge
ne

ra
l i

nf
or

m
at

io
n,

 s
ee

 IE
C

 6
00

86
-1

. 

 1:
 W

ire
 

 

 

l 1 

h1 l2 

 (
–)

 

(+
) 

1 

IE
C

   
29

1/
11

 

IECNORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IE
C 60

08
6-2

:20
11

https://iecnorm.com/api/?name=ef6b0d6b0932e063b8a50790036d4589


 

 

 60086-2  IEC:2011 – 45 – 

   

 

6.
6.

1.
11

 
C

at
eg

or
y 

6 
– 

S
pe

ci
fi

ca
ti

on
s:

 6
F2

2,
 6

LR
61

, 6
LP

31
46

   

                  

Fi
gu

re
 1

9 
– 

D
im

en
si

on
al

 d
ra

w
in

gs
: 

6F
22

, 6
LR

61
, 6

LP
31

46
 

          

E
le

ct
ro

- 
ch

em
ic

al
 

sy
st

em
 

le
tt

er
 

D
es

ig
na

ti
on

 
V

n
 

V
 

O
C

V
 

m
ax

. 
V

 

D
im

en
si

on
s 

m
m

 
D

is
ch

ar
ge

 c
on

di
ti

on
s 

M
A

D
a 

(in
iti

al
) 

A
pp

lic
at

io
ns

 
h 1 

h 6 
l 1 

l 2 
l 3 

R
 

Ω
 

D
ai

ly
 p

er
io

d 
E

V
 

V
 

m
ax

. 
m

in
. 

m
ax

. 
m

in
. 

m
ax

. 
m

in
. 

m
ax

. 
m

in
. 

m
ax

. 
m

in
. 

N
o 

le
tte

r 
(s

ee
 N

O
TE

 1
) 

6F
22

 
9,

0 
10

,3
8 

48
,5

 
46

,5
 

46
,4

 
- 

26
,5

 
24

,5
 

17
,5

 
15

,5
 

12
,9

5 
12

,4
5 

62
0 

2 
h 

5,
4 

24
 h

 
C

lo
ck

 r
ad

io
 

B
ac

kg
ro

un
d:

  
10

 0
00

  
P

ul
se

: 6
20

 

24
 h

 

1 
s 

pe
r 

h 
b 

7,
5 

8 
da

ys
 

S
m

ok
e 

de
te

ct
or

c  

27
0 

1 
h 

5,
4 

7 
h 

To
y 

L 
(s

ee
 N

O
TE

 2
) 

6L
R

61
 

9,
0 

10
,0

8 
48

,5
 

46
,5

 
46

,4
 

- 
26

,5
 

24
,5

 
17

,5
 

15
,5

 
12

,9
5 

12
,4

5 

62
0 

2 
h 

5,
4 

33
 h

 
C

lo
ck

 r
ad

io
 

B
ac

kg
ro

un
d:

  
10

 0
00

  
P

ul
se

: 6
20

 

24
 h

 

1 
s 

pe
r 

h 
b 

7,
5 

16
 d

ay
s 

S
m

ok
e 

de
te

ct
or

c  

27
0 

1 
h 

5,
4 

12
 h

 
To

y 

 

Te
rm

in
al

s:
 m

in
ia

tu
re

 s
na

p 
fa

st
en

er
s.

  

Fo
r 

ge
ne

ra
l i

nf
or

m
at

io
n,

 s
ee

 IE
C

 6
00

86
-1

. 

 1:
 S

oc
ke

t 

2:
 S

tu
d 

   

  

2 

(+
) 

1 (–
) 

h1 

h6 l2 

l 3 l 1 

  

 
 

  

  

 

Fi
gu

re
 1

9a
 –

 B
at

te
ry

 

Fi
gu

re
 1

9b
 –

 S
tu

d 

h8 
h7 

r 2 

l 5 l 4 
r 1 

 

D
im

en
si

on
s 

m
m

 

h 7 
h 8 

l 4 
l 5 

r 1 
r 2 

m
ax

. 
m

in
. 

m
ax

. 
m

in
. 

m
ax

. 
m

in
. 

m
ax

. 
m

in
. 

m
ax

. 
m

in
. 

m
ax

. 
m

in
. 

3,
10

 
2,

90
 

2,
59

 
2,

49
 

5,
77

 
5,

67
 

5,
43

 
5,

33
 

1,
0 

0,
6 

0,
5 

0,
3 

 

Fi
gu

re
 1

9b
 –

 S
tu

d 

IE
C

   
29

2/
11

 

IE
C

   
29

3/
11

 

IECNORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IE
C 60

08
6-2

:20
11

https://iecnorm.com/api/?name=ef6b0d6b0932e063b8a50790036d4589


 

 

 – 46 –  60086-2  IEC:2011 
6.

6.
1.

11
   

(c
on

tin
ue

d)
 

E
le

ct
ro

- 
ch

em
ic

al
 

sy
st

em
 

le
tt

er
 

D
es

ig
na

ti
on

 
V

n
 

V
 

O
C

V
 

m
ax

. 
V

 

D
im

en
si

on
s 

m
m

 
D

is
ch

ar
ge

 c
on

di
ti

on
s 

M
A

D
a 

(in
iti

al
) 

A
pp

lic
at

io
ns

 
h 1 

h 6 
l 1 

l 2 
l 3 

R
 

Ω
 

D
ai

ly
 p

er
io

d 
E

V
 

V
 

m
ax

. 
m

in
. 

m
ax

. 
m

in
. 

m
ax

. 
m

in
. 

m
ax

. 
m

in
. 

m
ax

. 
m

in
. 

  L 
(s

ee
 N

O
TE

 2
) 

6L
P

31
46

 
9,

0 
10

,0
8 

48
,5

 
46

,5
 

46
,4

 
- 

26
,5

 
24

,5
 

17
,5

 
15

,5
 

12
,9

5 
12

,4
5 

62
0 

2 
h 

5,
4 

33
 h

 
C

lo
ck

 r
ad

io
 

B
ac

kg
ro

un
d:

  
10

 0
00

  
P

ul
se

: 6
20

 

1 
s 

pe
r 

h 
b 

24
 h

 
7,

5 
16

 d
ay

s 
S

m
ok

e 
de

te
ct

or
c  

27
0 

1 
h 

5,
4 

12
 h

 
To

y 

N
O

TE
 1

 
D

el
ay

ed
 d

is
ch

ar
ge

 p
er

fo
rm

an
ce

 a
fte

r 
12

 m
on

th
s 

is
 8

0 
%

 o
f M

A
D

. 
N

O
TE

 2
 

D
el

ay
ed

 d
is

ch
ar

ge
 p

er
fo

rm
an

ce
 a

fte
r 

12
 m

on
th

s 
is

 9
0 

%
 o

f M
A

D
. 

a  
 S

ta
nd

ar
d 

co
nd

iti
on

s 
(s

ee
 IE

C
 6

00
86

-1
, T

ab
le

 5
, I

ni
tia

l d
is

ch
ar

ge
 te

st
).

 

b  
 T

he
 P

ul
se

 lo
ad

 a
lo

ne
 s

ha
ll 

be
 a

pp
lie

d 
ac

ro
ss

 th
e 

ba
tte

ry
. I

t i
s 

th
e 

ef
fe

ct
iv

e 
lo

ad
. I

t i
s 

no
t a

dd
ed

 in
 s

er
ie

s 
or

 p
ar

al
le

l t
o 

th
e 

B
ac

kg
ro

un
d 

lo
ad

. S
ee

 e
xa

m
pl

e:
  

c  
 T

hi
s 

is
 a

n 
ac

ce
le

ra
te

d 
te

st
. 

 E
X

A
M

P
LE

 

 

 

 
  

 

P
ul

se
 lo

ad
 

B
ac

kg
ro

un
d 

lo
ad

 

P
ul

se
 d

is
ch

ar
ge

 
B

ac
kg

ro
un

d 
di

sc
ha

rg
e 

P
ul

se
 lo

ad
 

B
ac

kg
ro

un
d 

lo
ad

 

N
o 

di
sc

ha
rg

e 

P
ul

se
 lo

ad
 

B
ac

kg
ro

un
d 

lo
ad

 

IECNORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IE
C 60

08
6-2

:20
11

https://iecnorm.com/api/?name=ef6b0d6b0932e063b8a50790036d4589


 

 

 60086-2  IEC:2011 – 47 – 

  

 
 

  

  

 

   

 

6.
6.

1.
12

 
C

at
eg

or
y 

6 
– 

S
pe

ci
fi

ca
ti

on
s:

 6
F1

00
 

                    

Fi
gu

re
 2

0 
– 

D
im

en
si

on
al

 d
ra

w
in

gs
: 

6F
10

0 

 
 

E
le

ct
ro

- 
ch

em
ic

al
 

sy
st

em
 

le
tt

er
 

D
es

ig
na

ti
on

 
V

n
 

V
 

O
C

V
 

m
ax

. 
V

 

D
im

en
si

on
s 

m
m

 
D

is
ch

ar
ge

 c
on

di
ti

on
s 

M
A

D
a 

(in
iti

al
) 

A
pp

lic
at

io
ns

 
h 1 

h 6 
l 1 

l 2 
l 3 

R
 

Ω
 

D
ai

ly
 

pe
rio

d 
E

V
 

V
 

m
ax

. 
m

in
. 

m
ax

. 
m

in
. 

m
ax

. 
m

in
. 

m
ax

. 
m

in
. 

m
ax

. 
m

in
. 

N
o 

le
tte

r 
(s

ee
 N

O
TE

) 
6F

10
0 

9,
0 

10
,3

8 
81

 
78

 
77

,9
 

- 
66

 
63

 
52

 
50

 
35

,4
 

34
,6

 
24

0 
4 

h 
5,

4 
12

6 
h 

R
ad

io
 

N
O

TE
 

D
el

ay
ed

 d
is

ch
ar

ge
 p

er
fo

rm
an

ce
 a

fte
r 

12
 m

on
th

s 
is

 8
0 

%
 o

f M
A

D
. 

a  
 S

ta
nd

ar
d 

co
nd

iti
on

s 
(s

ee
 IE

C
 6

00
86

-1
, T

ab
le

 5
, I

ni
tia

l d
is

ch
ar

ge
 te

st
).

 

   

Te
rm

in
al

s:
 s

ta
nd

ar
d 

sn
ap

 fa
st

en
er

s;
  

Fo
r 

ge
ne

ra
l i

nf
or

m
at

io
n,

 s
ee

 IE
C

 6
00

86
-1

. 

 1:
 S

oc
ke

t 

2:
 S

tu
d 

h1 

h6 

l2 

2 (+
) 

1 

(–
) 

l 3 l 1 
D

im
en

si
on

s 

m
m

 

h 7 
h 8 

l 4 
l 5 

r 1 
r 2 

m
ax

. 
m

in
. 

m
ax

. 
m

in
. 

m
ax

. 
m

in
. 

m
ax

. 
m

in
. 

m
ax

. 
m

in
. 

m
ax

. 
m

in
. 

3,
30

 
3,

10
 

2,
72

 
2,

62
 

7,
21

 
7,

11
 

6,
72

 
6,

60
 

0,
66

 
0,

53
 

0,
7 

0,
4 

 

h8 
h7 

r 2 

l 5 l 4 
r 1 

Fi
gu

re
 2

0a
 –

 B
at

te
ry

 

Fi
gu

re
 2

0b
 –

 S
tu

d 
IE

C
   

29
3/

11
 

IE
C

   
29

4/
11

 

IECNORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IE
C 60

08
6-2

:20
11

https://iecnorm.com/api/?name=ef6b0d6b0932e063b8a50790036d4589


 – 48 – 60086-2  IEC:2011 

 

                                                                       
                                  

 
 

 

Annex A  
(informative) 

 
Tabulation of batteries by application 

 

Each of the Tables A.1 to A.21 lists all the batteries for which there is a discharge test given 
in this specification for that application. 

Within each table the batteries are listed in ascending order of nominal voltage and, within 
each nominal voltage, in ascending order of volume. 

Table A.1 – Road warning lamp 

Designation Nominal voltage 

V 

4R25X 

4LR25X 

4R25Y 

4R25-2 

4LR25-2 

6,0 

6,0 

6,0 

6,0 

6,0 

 

Table A.2 – Industrial equipment 

Designation Nominal voltage 

V 

R40 1,5 

 

Table A.3 – Electric fence controller 

Designation Nominal voltage 

V 

R40 

6AS4 

6AS6 

1,5 

8,4 

8,4 
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Table A.4 – Radio 

Designation Nominal voltage  

V 

R14P 

R14S 

LR14 

R20P 

R20S 

LR20 

3R12P 

3R12S 

3LR12 

6F100 

1,5 

1,5 

1,5 

1,5 

1,5 

1,5 

4,5 

4,5 

4,5 

9,0 

 

Table A.5 – Radio/Clock 

Designation Nominal voltage 

V 

R03 
  

 LR03 
 

R6P 
 

R6S 
 

LR6 
 

6F22 
 

6LR61 
 

6LP3146 

1,5 
 

1,5 
 

1,5 
 

1,5 
 

1,5 
 

9,0 
 

9,0 
 

9,0 

NOTE The application for the 6F22 and 6LR61 is Clock radio 

 

Table A.6 – Electronic equipment 

Designation Nominal voltage 

V 

4LR61 6,0 

 

Table A.7 – Pager 

Designation Nominal voltage 

V 

LR1 1,5 
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Table A.8 – Hearing aid  

Designation Nominal voltage 

V 
R1 

LR1 

PR41 

PR44 

PR48 

PR70 

SR48 

1,5 

1,5 

1,4 

1,4 

1,4 

1,4 

1,55 

 

Table A.9 – Photo  

Designation Nominal voltage 

V 
CR15H270 

CR17345 

CR-P2 

2CR5 

3,0 

3,0 

6,0 

6,0 

 

Table A.10 – Portable lighting 

Designation Nominal voltage 

V 

LR8D425 1,5 

R1 1,5 

LR1 1,5 

R03 1,5 

LR03 

LR6 

1,5 

1,5 

R14P 1,5 

R14S 1,5 

LR14 1,5 

R20P 1,5 

R20S 1,5 

LR20 1,5 

3R12P 4,5 

3R12S 4,5 

3LR12 4,5 

4R25X 6,0 

4LR25X 6,0 

4R25Y 6,0 

4R25-2 6,0 

4LR25-2 6,0 
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Table A.11 – Smoke detector 

Designation Nominal voltage 

V 

6F22 

6LR61 

6LP3146 

9,0 

9,0 

9,0 

 

Table A.12 – Toy (motor) 

Designation Nominal voltage 

V 

LR03 

R6P 

LR6 

R14P 

R14S 

LR14 

R20P 

R20S 

LR20 

6F22 

6LR6 

6LP3146 

1,5 

1,5 

1,5 

1,5 

1,5 

1,5 

1,5 

1,5 

1,5 

9,0 

9,0 

9,0 

 

Table A.13 – Remote control 

Designation Nominal voltage 

V 

R03 1,5 

LR03 1,5 

R6P 1,5 

LR6 1,5 

 

Table A.14 – Digital audio 

Designation Nominal voltage 

V 

R03 

LR03 

LR6 

1,5 

1,5 

1,5 
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Table A.15 – Photo flash 

Designation Nominal voltage 

V 

LR03 

LR6 

1,5 

1,5 

 

Table A.16 – Laser pointer 

Designation Nominal voltage 

V 

LR8D425 1,5 

 

Table A.17 – Portable stereo 

Designation Nominal voltage 

V 

LR14 

LR20 

1,5 

1,5 

 

Table A.18 – CD/Electronic games 

Designation Nominal voltage 

V 

LR6 1,5 

 

Table A.19 – Digital still camera 

Designation Nominal voltage 

V 

LR6 1,5 

 

Table A.20 – Automatic camera 

Designation Nominal voltage 

V 

SR44 

4LR44 

4SR44 

1,55 

6,0 

6,2 
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Table A.21 – Tape recorder  

Designation Nominal voltage 

V 

R6P 1,5 
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Annex B  
(informative) 

 
Cross-reference index 

 

Batteries having the same physical dimensions may belong to a different electrochemical 
system. 

In order to allow physically interchangeable batteries from different electrochemical systems 
to be compared in terms of electrical performance, a cross-reference is given in Tables B.1 to 
B.6. 

Batteries are ranked per category and in each category by chemistry and by shape/size. 

Batteries are always ranked by voltage and in each voltage by volume. 

Table B.1 – Category 1 batteries 

Round batteries according to Figures 1a and 1b 

Ranking by electrochemical system Ranking by shape/volume 

R1, R03, R6P, R6S, R14P, R14S, R20P, R20S 

LR8D425, LR1, LR03, LR6, LR14, LR20 

 

LR8D425 

R1, LR1 

R03, LR03 

R6P, R6S, LR6 

R14P, R14S, LR14 

R20P, R20S, LR20 

 

Table B.2 – Category 2 batteries 

Round batteries according to Figure 2 

Ranking by electrochemical system Ranking by shape/volume 

CR14250,  CR15H270, CR17345, CR17450 

BR17335 

CR14250 

CR15H270 

BR17335 

CR17345 

CR17450 

 

Table B.3 – Category 3 batteries 

Round batteries according to Figure 3 

Ranking by electrochemical system Ranking by shape/volume 

LR9, LR53 

CR11108 

CR11108 

LR9 

LR53 

(Figure 3b) 

(Figure 3a) 

(Figure 3a) 
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Table B.4 – Category 4 batteries 

Round batteries according to Figure 4 

Ranking by electrochemical system Ranking by shape/volume 

PR70, PR41, PR48, PR44 

 

LR41, LR55, LR54, LR43, LR44 

 

SR62, SR63, SR65, SR64, SR60, SR67, SR66, SR58, 

SR68, SR59, SR69, SR41, SR57, SR55, SR48, 

SR54, SR42, SR43, SR44 

 

CR1025, CR1216, CR1220, CR1616, CR2012, 

CR1620, CR2016, CR2025, CR2320, CR2032, 

CR2330, CR2430, CR2354, CR3032, CR2450 

 

BR1225, BR2016, BR2320, BR2325, BR3032 

SR62 

SR63 

SR65 

SR64 

SR60 

SR67 

SR66 

PR70 

SR58 

SR68 

SR59 

SR69 

PR41, LR41, SR41 

SR57 

CR1025 

CR1216 

LR55, SR55 

CR1220 

PR48, SR48 

BR1225 

CR1616 

LR54, SR54 

CR2012 

SR42 

CR1620 

LR43, SR43 

CR2016, BR2016 

PR44, LR44, SR44 

CR2025 

CR2320, BR2320 

CR2032 

BR2325 

CR2330 

CR2430 

CR2354 

CR3032, BR3032 

CR2450 
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Table B.5 – Category 5 batteries 

Other round batteries – Miscellaneous 

Ranking by electrochemical system Ranking by shape/volume 

R40 

4LR44 

2CR13252 

4SR44 

4LR44, 2CR13252, 4SR44 

R40 

 

 

Table B.6 – Category 6 batteries 

Non-round batteries – Miscellaneous 

Ranking by electrochemical system Ranking by shape/volume 

3R12P, 3R12S, 4R25X, 4R25Y, 4R25-2, 6F22 

6F100 

 

3LR12, 4LR61, 4LR25X, 4LR25-2, 6LR61, 6LP3146 

 

6AS4, 6AS6 

 

CR-P2, 2CR5 

 

2EP3863 

4LR61 

6F22, 6LR61, 6LP3146 

CR-P2, 

2CR5 

2EP3863 

3R12P, 3R12S, 3LR12 

6F100 

4R25X, 4LR25X 

4R25Y 

4R25-2, 4LR25-2 

6AS4 

6AS6 
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Annex C  
(informative) 

 
Index 

 

The index in Table C.1 provides for the relation between a particular battery and its physical 
dimensions and application/service output test requirements. 

In this index, the batteries are ranked by increasing number of the numerical part after the 
alphabetical part of the designation. In the case where two batteries have the same numerical 
part, they are ranked alphabetically according to the alphabetical part of the designation. In 
the case where two batteries have these two rules still do not allow a clear ranking, further 
distinction is made by the increasing numerical part before the alphabetical part of the 
designation.  

Table C.1 – Index 

Battery Page Battery Page Battery Page 

LR1 
R1 
CR-P2 
LR03 
R03 
6AS4 
2CR5 
6AS6 
LR6 
R6P 
R6S 
LR9 
3LR12 
3R12P 
3R12S 
LR14 
R14P 
R14S 
LR20 
R20P 
R20S 
6F22 
6LR61 
6LP3146 
4LR25X 
4LR25-2 
4R25X 
4R25Y 
4R25-2 
R40 

14 
12 
35 
16 
12 
41 
36 
42 
16 
12 
12 
20 
33 
33 
33 
16 
13 
13 
17 
14 
14 
43 
43 
44 
38 
40 
38 
39 
40 
30 

LR41 
PR41 
SR41 
SR42 
LR43 
SR43 
LR44 
4LR44 
PR44 
SR44 
4SR44 
PR48 
SR48 
LR53 
LR54 
SR54 
LR55 
SR55 
SR57 
SR58 
SR59 
SR60 
4LR61 
SR62 
SR63 
SR64 
SR65 
SR66 
SR67 
SR68 
SR69 
PR70 

26 
22 
27 
27 
26 
27 
26 
31 
22 
27 
31 
22 
27 
20 
26 
27 
26 
27 
27 
26 
27 
26 
34 
26 
26 
26 
26 
26 
26 
26 
27 
22 

6F100 
CR15H270 
LR8D425 
CR1025 
CR1216 
CR1220 
BR1225 
CR1616 
CR1620 
CR2012 
BR2016 
CR2016 
CR2025 
CR2032 
BR2320 
CR2320 
BR2325 
CR2330 
CR2354 
CR2430 
CR2450 
BR3032 
CR3032 
2EP3863 
CR11108 
2CR13252 
CR14250 
BR17335 
CR17345 
CR17450 

45 
18 
14 
28 
28 
28 
29 
28 
28 
28 
29 
28 
28 
28 
29 
28 
29 
28 
28 
28 
28 
29 
28 
37 
20 
31 
18 
19 
18 
18 

 

IECNORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IE
C 60

08
6-2

:20
11

https://iecnorm.com/api/?name=ef6b0d6b0932e063b8a50790036d4589


 – 58 – 60086-2  IEC:2011 

 

                                                                       
                                  

 
 

 

Annex D  
(informative) 

 
Common designation 

 

The index in Table D.1 provides a cross-reference for IEC and common designations of 
batteries for marking purposes. 

Table D.1 – Index 

IEC 
Designation 

Common 
Designation 

IEC 
Designation 

Common 
Designation 

IEC 
Designation 

Common 
Designation 

LR1 N LR41 192 6F100  
R1 N PR41 312 CR15H270 CR2 

CR-P2 223 SR41 384, 392 LR8D425 AAAA 
LR03 AAA SR42 344, 350, 387 CR1025 1025 
R03 AAA LR43 186 CR1216 1216 

6AS4  SR43 301, 386 CR1220 1220 
2CR5 245 LR44 A76 BR1225  
6AS6  4LR44  CR1616 1616 
LR6 AA PR44 675 CR1620 1620 
R6P AA SR44 303, 357 CR2012 2012 
R6S AA 4SR44  BR2016  
LR9  PR48 13 CR2016 2016 

3LR12  SR48 309, 393 CR2025 2025 
3R12P  LR53  CR2032 2032 
3R12S  LR54 189, LR1130 BR2320  
LR14 C SR54 389, 390, SR1130 CR2320 2320 
R14P C LR55 191 BR2325  
R14S C SR55 381, 391 CR2330 2330 
LR20 D SR57 395, 399, SR927 CR2354 2354 
R20P D SR58 361, 362, SR721 CR2430 2430 
R20S D SR59 396, 397, SR726 CR2450 2450 
6F22 9V SR60 363, 364, SR621 BR3032  

6LR61 9V 4LR61 J CR3032 3032 
6LP3146 9V, 6LF22 SR62 SR516 2EP3863  
4LR25X Lantern SR63 379, SR521 CR11108 1/3 N 
4LR25-2 Lantern SR64 SR527 2CR13252 2CR-1/3N, 28L 
4R25X Lantern SR65 SR616 CR14250 CR-1/2AA 
4R25Y Lantern SR66 376, 377, SR626 BR17335 BR-2/3A 
4R25-2 Lantern SR67 SR716 CR17345 123, CR123A 

R40  SR68 373, SR916 CR17450 CR-A 
  SR69 370, 371, SR921   
  PR70 10, 536, PR536   

NOTE Batteries having a letter ‘W’ at the end of the common designation should comply with IEC 60086-3,  
where more detailed dimensions and test conditions are specified. 

EXAMPLE: SR626W, SR626SW. 
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COMMISSION ÉLECTROTECHNIQUE INTERNATIONALE 
____________ 

 
PILES ÉLECTRIQUES –  

 
Partie 2: Spécifications physiques et électriques 

 
 

AVANT-PROPOS 
1) La Commission Electrotechnique Internationale (CEI) est une organisation mondiale de normalisation 

composée de l'ensemble des comités électrotechniques nationaux (Comités nationaux de la CEI). La CEI a 
pour objet de favoriser la coopération internationale pour toutes les questions de normalisation dans les 
domaines de l'électricité et de l'électronique. A cet effet, la CEI – entre autres activités – publie des Normes 
internationales, des Spécifications techniques, des Rapports techniques, des Spécifications accessibles au 
public (PAS) et des Guides (ci-après dénommés "Publication(s) de la CEI"). Leur élaboration est confiée à des 
comités d'études, aux travaux desquels tout Comité national intéressé par le sujet traité peut participer. Les 
organisations internationales, gouvernementales et non gouvernementales, en liaison avec la CEI, participent 
également aux travaux. La CEI collabore étroitement avec l'Organisation Internationale de Normalisation (ISO), 
selon des conditions fixées par accord entre les deux organisations. 

2) Les décisions ou accords officiels de la CEI concernant les questions techniques représentent, dans la mesure 
du possible, un accord international sur les sujets étudiés, étant donné que les Comités nationaux de la CEI 
intéressés sont représentés dans chaque comité d’études. 

3) Les Publications de la CEI se présentent sous la forme de recommandations internationales et sont agréées 
comme telles par les Comités nationaux de la CEI. Tous les efforts raisonnables sont entrepris afin que la CEI 
s'assure de l'exactitude du contenu technique de ses publications; la CEI ne peut pas être tenue responsable 
de l'éventuelle mauvaise utilisation ou interprétation qui en est faite par un quelconque utilisateur final. 

4) Dans le but d'encourager l'uniformité internationale, les Comités nationaux de la CEI s'engagent, dans toute la 
mesure possible, à appliquer de façon transparente les Publications de la CEI dans leurs publications 
nationales et régionales. Toutes divergences entre toutes Publications de la CEI et toutes publications 
nationales ou régionales correspondantes doivent être indiquées en termes clairs dans ces dernières. 

5) La CEI elle-même ne fournit aucune attestation de conformité. Des organismes de certification indépendants 
fournissent des services d'évaluation de conformité et, dans certains secteurs, accèdent aux marques de 
conformité de la CEI. La CEI n'est responsable d'aucun des services effectués par les organismes de 
certification indépendants. 

6) Tous les utilisateurs doivent s'assurer qu'ils sont en possession de la dernière édition de cette publication. 

7) Aucune responsabilité ne doit être imputée à la CEI, à ses administrateurs, employés, auxiliaires ou 
mandataires, y compris ses experts particuliers et les membres de ses comités d'études et des Comités 
nationaux de la CEI, pour tout préjudice causé en cas de dommages corporels et matériels, ou de tout autre 
dommage de quelque nature que ce soit, directe ou indirecte, ou pour supporter les coûts (y compris les frais 
de justice) et les dépenses découlant de la publication ou de l'utilisation de cette Publication de la CEI ou de 
toute autre Publication de la CEI, ou au crédit qui lui est accordé. 

8) L'attention est attirée sur les références normatives citées dans cette publication. L'utilisation de publications 
référencées est obligatoire pour une application correcte de la présente publication.  

9) L’attention est attirée sur le fait que certains des éléments de la présente Publication de la CEI peuvent faire 
l’objet de droits de brevet. La CEI ne saurait être tenue pour responsable de ne pas avoir identifié de tels droits 
de brevets et de ne pas avoir signalé leur existence. 

La norme internationale CEI 60086-2 a été établie par le comité d’études 35 de la CEI: Piles. 

Cette douzième édition annule et remplace la onzième édition (2006) dont elle constitue une 
révision technique. 

Les modifications significatives par rapport à l’édition précédente sont la suppression de huit 
types de piles de la présente norme, l'ajout d'un schéma de placement d'évents et la 
suppression des essais résistifs pour les prothèses auditives relatifs aux piles de prothèse 
auditive du système P (zinc air), la normalisation d'une nouvelle forme de pile alcaline 
(système L)  de neuf volts (6LP3146), l'ajout d'une référence de désignation commune sous 
forme d'Annexe D et l’adaptation globale des essais d'application et de leurs valeurs 
minimales de durée moyenne pour refléter les changements relatifs à l'utilisation des piles. 
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Le texte de la présente norme est issu des documents suivants: 

CDV Rapport de vote 

35/1271/CDV 35/1275/RVC 

 
Le rapport de vote donne toute information sur le vote ayant abouti à l’approbation de cette 
norme. 

Cette publication a été rédigée selon les Directives ISO/CEI, Partie 2. 

Une liste de toutes les parties de la série CEI 60086, présentées sous le titre général Piles 
électriques, peut être consultée sur le site web de la CEI. 

Le comité a décidé que le contenu de cette publication ne sera pas modifié avant la date de 
stabilité indiquée sur le site web de la CEI sous "http://webstore.iec.ch" dans les données 
relatives à la publication recherchée. A cette date, la publication sera  

• reconduite, 
• supprimée, 
• remplacée par une édition révisée, ou 
• amendée. 
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INTRODUCTION 

Le contenu technique de la présente partie de la CEI 60086 donne les dimensions physiques, 
les conditions d'essai de décharge et les spécifications de performance en décharge. La 
CEI 60086-2 complète les informations générales et les spécifications de la CEI 60086-1.  

Cette partie a été établie au bénéfice des utilisateurs des piles électriques, des concepteurs 
de dispositifs et des fabricants de piles pour donner les caractéristiques de forme, de 
montage et de fonction des différents types de piles et éléments électriques normalisées. Au 
cours des années, cette partie a été modifiée pour en améliorer le contenu et elle peut être de 
nouveau révisée en temps utile à la lumière des commentaires des comités nationaux et des 
experts sur la base de la pratique et des évolutions technologiques. 

La présente révision est le résultat d’une initiative de reformatage, à laquelle s’ajoutent 
quelques modifications de contenu, et est destinée à rendre la présente partie plus conviviale, 
moins ambiguë et, du point de vue des correspondances, à l’harmoniser complètement avec 
les autres parties de la CEI 60086. 

NOTE Les informations concernant la sécurité sont disponibles dans la CEI 60086-4, la CEI 60086-5 et la 
CEI 62281. 
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PILES ÉLECTRIQUES –  
 

Partie 2: Spécifications physiques et électriques 
 
 
 

1 Domaine d’application 

La présente partie de la CEI 60086 est applicable aux piles électriques fonctionnant avec des 
systèmes électrochimiques normalisés. 

Elle spécifie 

− les dimensions physiques, 

− les conditions d’essai de décharge et les spécifications de performance de décharge. 

2 Références normatives 

Les documents de référence suivants sont indispensables pour l'application du présent 
document. Pour des références datées, seule l'édition citée est applicable. Pour les 
références non datées, la dernière édition du document de référence s'applique (y compris les 
éventuels amendements). 

CEI 60086-1:2011, Piles électriques – Partie 1: Généralités 

ISO 1101, Spécification géométrique des produits (GPS) – Tolérancement géométrique – 
Tolérancement de forme, orientation, position et battement 

3 Termes, définitions, symboles et abréviations 

Pour les besoins du présent document, les termes, définitions, symboles et abréviations 
donnés dans la CEI 60086-1 ainsi que les suivants s'appliquent. 

3.1 Termes et définitions 

3.1.1  
essai d’application 
simulation de l’utilisation réelle d’une pile dans une application spécifique 

3.1.2  
tension en circuit fermé 
CCV (abréviation) 
tension électrique entre les bornes d’une pile pendant la décharge  

[CEI 60050-482:2004, 482-03-28, modifiée]  

3.1.3  
tension d’arrêt  
EV (abréviation) 
tension spécifiée en circuit fermé d’une pile pour laquelle la décharge est terminée 

[CEI 60050-482:2004, 482-03-30, modifiée] 
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3.1.4  
durée moyenne minimale  
MAD (abréviation) 
durée moyenne minimale de décharge qui doit être atteinte par un échantillon de piles 

NOTE L’essai de décharge est réalisé conformément aux méthodes ou normes spécifiées et il est conçu pour 
montrer la conformité à la norme applicable aux types de piles. 

3.1.5  
tension nominale (d’une pile primaire) 
Vn (symbole) 
valeur approchée appropriée de la tension utilisée pour désigner ou  identifier un élément, 
une pile ou un système électrochimique 

[CEI 60050-482:2004, 482-03-31, modifiée]  

3.1.6  
tension en circuit ouvert  
OCV (abréviation) 
tension électrique entre les bornes d’une pile lorsqu'aucun courant ne circule 

[CEI 60050-482:2004, 482-03-32, modifiée]  

3.1.7  
primaire (élément ou pile) 
élément ou pile qui n'est pas conçu pour être rechargé électriquement 

3.1.8  
ronde (élément ou pile) 
élément ou pile de section circulaire 

3.1.9  
capacité (d’une pile primaire) 
durée utile ou capacité ou puissance d’une pile dans des conditions de décharge définies 

3.1.10  
essai de capacité 
essai conçu pour mesurer la capacité d’une pile 

NOTE Un essai de capacité peut être prescrit, par exemple, lorsque 

a) un essai d’application est trop complexe à répéter; 

b) la durée d’un essai d’application le rendrait infaisable en pratique à des fins d’essais individuels de série.  

3.1.11  
durée de stockage 
durée, dans des conditions définies, à la fin de laquelle une pile a conservé son aptitude à 
fournir une capacité définie  

[CEI 60050-482:2004, 482-03-47, modifiée] 

3.1.12  
bornes (d’une pile primaire) 
parties conductrices destinées à raccorder une pile aux contacts extérieurs 

3.2 Symboles et abréviations 
EV tension d'arrêt (end-point voltage ) 
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MAD durée moyenne minimale (minimum average duration ) 
OCV tension en circuit ouvert, tension à vide (open-circuit voltage ) 
R résistance de décharge 
Vn tension nominale d'une pile 

4 Dimensions des piles, symboles 

Les symboles utilisés pour définir les différentes dimensions sont les suivants:  

h1 hauteur maximale hors tout de la pile; 
h2 distance minimale entre les parties planes des contacts positif et négatif; 
h3 dépassement minimal de la partie plane du contact positif; 
h4 retrait maximal de la surface plane négative de contact;  
h5  dépassement minimal de la partie plane du contact négatif; 
d1 diamètres maximal et minimal de la pile; 
d2 diamètre minimal de la partie plane du contact positif; 

d3  diamètre maximal du contact positif à l’intérieur de la hauteur du dépassement 
spécifiée; 

d4 diamètre minimal de la partie plane du contact négatif; 

d5  diamètre maximal du contact négatif à l’intérieur de la hauteur du dépassement 
spécifiée; 

d6 diamètre extérieur minimal de la surface plane négative de contact; 
d7 diamètre intérieur maximal de la surface plane négative de contact; 

⌀ P concentricité du contact positif. 

Des retraits sont autorisés dans la surface plane du contact négatif, défini par les dimensions 
d6 et d7, pour les piles de forme indiquée à la Figure 1a, pourvu que les piles placées bout à 
bout en série soient électriquement en contact les unes avec les autres et que la distance des 
contacts extrêmes soit un multiple exact de la distance des contacts d’une pile. Les 
conditions suivantes doivent être satisfaites: 

d6 > d3 

d2 > d7 

h3 > h4 

5 Constitution des tableaux de spécifications des piles 

5.1 Les piles sont classées en plusieurs groupes suivant leur forme. 

5.2 Dans chaque catégorie, les piles qui ont la même forme mais qui appartiennent à un 
système électrochimique différent sont regroupées et présentées successivement. 

5.3 Les piles sont toujours données par ordre croissant de tension nominale et, pour une 
même tension nominale, par ordre croissant de volume. 

5.4 Un seul dessin représente la forme commune des piles appartenant à un même groupe. 

5.5 La désignation, la tension nominale, les dimensions, les conditions de décharge, la 
durée moyenne minimale et l’application des piles appartenant à un même groupe sont 
récapitulées dans un seul tableau. 
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5.6 Si un dessin ne représente qu’un seul type de pile, les dimensions de cette pile peuvent 
être directement représentées sur le dessin. 

5.7 Les piles sont classées d’après les groupes suivants: 

a) Catégorie 1: Piles cylindriques correspondant à la Figure 1 
R1, R03, R6P, R6S, R14P, R14S, R20P, R20S 
LR8D425, LR1, LR03, LR6, LR14, LR20 

b) Catégorie 2: Piles cylindriques correspondant à la Figure 2 
CR14250, CR15H270, CR17345, CR17450, BR17335 

c) Catégorie 3: Piles cylindriques correspondant à la Figure 3 
LR9, LR53, CR11108 

d) Catégorie 4: Piles cylindriques correspondant à la Figure 4 
PR70, PR41, PR48, PR44 
LR41, LR55, LR54, LR43, LR44 
SR62, SR63, SR65, SR64, SR60, SR67, SR66, SR58, SR68, SR59, SR69, SR41, SR57, 
SR55, SR48, SR54, SR42, SR43, SR44 
CR1025, CR1216, CR1220, CR1616, CR2012, CR1620, CR2016, CR2025, CR2320, 
CR2032,CR2330, CR2430, CR2354, CR3032, CR2450 
BR1225, BR2016, BR2320, BR2325, BR3032 

e) Catégorie 5: Autres piles cylindriques – Divers 
R40 
4LR44 
2CR13252 
4SR44 

f)  Catégorie 6: Piles non cylindriques – Divers 
3R12P, 3R12S, 3LR12 
4LR61 
CR-P2 
2CR5 
2EP3863 
4R25X, 4LR25X 
4R25Y 
4R25-2, 4LR25-2 
6AS4 
6AS6 
6F22, 6LR61, 6LP3146 
6F100 

5.8 Les dessins qui représentent la forme des piles cylindriques correspondant aux Figures 
1, 2, 3 et 4 sont réalisés par réduction ou agrandissement des dessins d’origine. Les autres 
dessins sont réalisés par réduction ou agrandissement des dessins des feuilles de 
spécifications traditionnelles. 

Dans chaque cas, les dessins montrent la forme des piles concernées. Les dimensions de 
chaque pile sont spécifiées dans les tableaux. 
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NOTE Voir les Annexes A, B et C pour retrouver facilement les tailles des piles. 
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