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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 provides no marking procedure to indicate its approval and cannot be rendered responsible for any
equipment declared to be in conformity with an IEC Publication.

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 eleventh edition cancels and replaces the tenth edition (2000) and its amendments
1 (2001) and 2 (2004), and constitutes a technical revision.

The major technical changes are the addition of a "digital still camera test" for the LR6 battery,
the reduction, for selected no letter batteries, from three grades (S, C and P) to two grades (S
and P) with appropriate adjustments to MAD values, the deletion of the 3,6 ohm pulse test for
the R0O3 battery, and the addition of new constant current hearing aid tests (standard and high
drain) for the PR41, PR44, PR48 and PR70 batteries.
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The text of this standard is based on the following documents:

FDIS Report on voting
35/1245/FDIS 35/1248/RVD

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 the 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 maintenance result 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.

A bilingual version of this publication may be issued at a later date.
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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.

Copyright International Electrotechnical Commission
Provided by IHS under license with IEC
No reproduction or networking permitted without license from IHS Not for Resale



60086-2 © IEC:2006(E) _7-

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 60050-482:2004, International Electrotechnical Vocabulary (IEV) — Part 482: Primary and
secondary cells and batteries

IEC 60086-1:—, Primary batteries — Part 1: General

ISO 1101, Geometrical Product Specifications (GPS) — Geometrical tolerancing — Tolerances
of form, orientation, location and run-out

3 Terms and definitions

For the purposes of this document, the definitions given in IEC 60050-482 and IEC 60086-1
(some of which are repeated below for convenience) and the following definitions apply.

3.1
application test
simulation of the actual use of a battery in a specific application

3.2

end-point voltage

EV

specified closed circuit voltage of a battery at which the battery discharge is terminated

[IEV 482-03-30:2004, modified]

3.3

minimum average duration

MAD

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 and designed to show conformity with
the standard applicable to the battery types.
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3.4

nominal voltage of a primary battery

Vn

suitable approximate value of voltage used to identify the voltage of a primary battery

[IEV 482-03-31:2004, modified]

3.5

on-load voltage

closed-circuit voltage

ccv

voltage across the terminals of a battery when it is on discharge

[IEV 482-03-28:2004, modified]

3.6

open-circuit voltage

off-load voltage

ocv

voltage across the terminals of a battery when no current is flowing

[IEV 482-03-32:2004, modified]

3.7
primary battery
one or more primary cells, including case, terminals and marking

3.8

primary cell

source of electrical energy obtained by the direct conversion of chemical energy that is not
designed to be charged by any other electrical source

[IEV 482-01-02:2004, modified]

3.9
service output (of a primary battery)
service life, or capacity, or energy output of a battery under specified conditions of discharge

3.10
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

storage life

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

[IEV 482-03-47:2004, modified]

3.12
terminals (of a primary battery)
conductive parts provided for the connection of a battery to external conductors
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4 Symbols and abbreviations

EV end-point voltage

MAD minimum average duration

ocv open-circuit voltage (off-load voltage)
R load resistance

Va nominal voltage of a battery

5 Battery dimensions, symbols

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

maximum overall height of the battery;

minimum distance between the flats of the positive and negative contacts;
minimum outer diameter of the negative flat contact surface;

maximum inner diameter of the negative flat contact surface;

maximum recess of the negative flat contact surface,;

maximum diameter of the positive contact within the specified projection height;
minimum projection of the flat positive contact;

minimum projection of the flat negative contact;

maximum diameter of the negative contact within the specified projection height;
minimum diameter of the flat negative contact;

minimum diameter of the flat positive contact;

QR ZTETNRQNME DA w A

maximum and minimum diameters of the battery;

Q
3

concentricity of the positive contact.

Recesses are permitted in the negative flat contact surface defined by dimensions C and D 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:

C>F

N>D

G>FE

6 Constitution of the battery specification tables
6.1 Batteries are categorized into several groups according to their shapes.

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

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

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

6.5 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.
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6.6 When a drawing represents only one type of battery, the dimensions of the relevant
battery may be directly shown on the drawing.

6.7 Batteries are categorized into the following groups:

a) Category 1: Round batteries according to Figure 1
R1, R03, R6P, R6S, R14P, R14S,
R20P, R20S, 2R10, LR8D425, LR1,
LRO3, LR6, LR14, LR20
CR12A604
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, SR56, SR54, SR42, SR43, SR44
CR1025, CR1216, CR1220, CR1616, CR2012, CR1620, CR2016, CR2025, CR2320,
CR2032,CR2330, CR2430, CR2354, CR3032, CR2450
BR1225, BR2016, BR2020, BR2320, BR2325, BR3032
e) Category 5: Other round batteries — Miscellaneous
R40
4LR44
2CR13252
4SR44
5AR40
f) Category 6: Non-round batteries — Miscellaneous
S4
3R12C, 3R12P, 3R12S, 3LR12
4. R61
BR-P2, CR-P2
2CR5
2EP3863
4R25X, 4LR25X
4R25Y
4R25-2, 4LR25-2
6AS4
B6AS6
6F22, 6LR61
6F100
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6.8 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.
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7 Physical and electrical specifications

7.1 Category 1 batteries

711 Category 1 — Physical and electrical specifications

. ™~ g ™~
[ F \ Ju F \
| "L_‘ J | O J
\”Aﬁ% , \r%% )
e~ I
Positive contact o ~ Optional pip Positive contact 7 Optional pip
) J<—> / “ L
ST R TR S
I — [ ] — RN
i f ot
| 5 g
i o i =)
g A i = F Y i ~
@ | @ |
- il i Xzo—hw v 2t I = vy
t JDL b ) "N
C C
LNegative contac& A\legative contac&
area area

The profile over the dotted line
sections is not specified

IEC 2226/06

The profile over the dotted line
sections is not specified

IEC 2225/06

Figure 1a Figure 1b

Figure 1 — Category 1 dimensional drawings

Dimension "P" to be measured in accordance with ISO 1101.

Batteries complying with these physical and electrical specifications are as follows:

OCV max.
Designation
\
R1, R03, R6P, R6S, R14P, R14S R20P, R20S 1,725
2R10 3,450
LR8D425, LR1, LR03, LR6, LR14, LR20 1,65
CR12A604 3,7

For the definition of the dimensions, see Clause 5.

The cylindrical surface is insulated from the contacts.

Terminals: flat/cap and base.

For general information, see IEC 60086-1.

Figure 1a: negative contact C may not be flat over the whole area.

Figure 1b: negative contact shall be essentially flat over the whole surface area.

For batteries complying with Figures 1a and 1b, flat negative contact is not necessarily recessed.

When the flat negative contact surface forms the lower part of the battery, dimensions "4" and "B" are both measured from the surface and dimension "E" is zero.

(3)9002:031 ® 2-98009
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7.1.2 Category 1 — Specifications: R1, R03, R6P, R6S
Electro- Dlmcre:nsqlons Discharge conditions a
chemical Designation "n WAD Applications
system Vv 4 B C E F G P R ) . EV (initial)
letter - - - - Daily period
Max. | Min. | Min. | Max. | Max. | Min. | Max. | Min. | Max. Q \
300 12 h 0,9 76 h Hearing aid
R1 15 | 302|291 | 50 | 02 | 40 | 05 | 120 | 10,9 | 0,5
5,1 5 min 0,9 30 min Portable lighting
5,1 b 0,9 45 min | Portable lighting
10 1h 0.9 15h Personal cassette player
and tape recorder
R03 1,5 44,5 | 43,3 4,3 0,5 3,8 0,8 10,5 9,5 0,4
75 4 h 0,9 20 h Radio
24 1583hps;rn:j'2me 1,0 4 h Remote control
No letter y
43 4 h 0,9 27 h Radio
(see note)
3,9 1h 0,8 60 min Motor/toy
R6P Personal cassette player
(high power) | 1.5 | 50,5 | 49,2 | 7,0 | 05 | 55 | 1,0 | 145 135 | 05 | 10 Th 0.9 40h | and tape recorder
24 15 s per min 1,0 11h Remote control
8 h per day
1,8 ¢ 0,9 60 pulses |Pulse test
R6S 15 | 505 | 492 | 70 | 05 | 55 | 1,0 | 145|135 | 05 | 43 4h 0.9 22h  |Radio
(standard)

NOTE Delayed discharge performance after 12 months is 80 % of MAD.

@ Standard conditions (see IEC 60086-1, Table 4, Initial discharge test).
4 min beginning at hourly intervals for 8 h per day.
15 s on, 45 s off for 24 h per day.

Cc
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Electro- mm Discharge conditions a
chemical Designation "n MAD Applications
system Vv A B C E F G P R ) . EV (initial)
letter - - - - Daily period
Max. | Min. | Min. | Max. | Max. | Min. | Max. | Min. | Max. Q \
3,9 b 0,9 270 min |Portable lighting
6,8 1h 0,9 9h Tape recorder
R14P 1,5 | 50,0 | 48,6 | 13,0 | 0,9 7,5 1,5 | 26,2 | 249 | 1,0 -
(h|gh power) 20 4 h 0,9 27 h Radio
No letter 3,9 1h 0.8 3h Toy
(see note) 3,9 b 0,9 120 min | Portable lighting
6,8 1h 0,9 3h Tape recorder
R14S 1,5 | 50,0 | 48,6 | 13,0 | 0,9 7,5 1,5 | 26,2 | 249 | 1,0
(standard) 20 4 h 0,9 15 h Radio
3,9 1h 0,8 1,5h Toy

NOTE Delayed discharge performance after 12 months is 80 % of MAD.

a8 Standard conditions (see IEC 60086-1, Table 4, Initial discharge test).
b 4 min beginning at hourly intervals for 8 h per day.

ajesay 10} 10N
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7.1.4 Category 1 — Specifications: R20P, R20S, 2R10, LR8D425, LR1
; ; MAD?
Electro- Dimensions Discharge conditions o Applications
chemical Desi . Vn mm (initial)
system esignation v
y 4 B c E F G oP R _ _ EV
letter Daily period
Max. Min. | Min. | Max. | Max. | Min. | Max. | Min. | Max. Q \%
2,2 P 0,9 320 min Portable lighting (1)
3,9 1h 0,9 11 h Tape recorder
10 4h 0,9 32h Radi
ni Ezoo'?/ver) 15 | 615 | 595|180 | 1,0 | 95 | 1,5 | 342|323 | 1.0 ! adio
ghp 2,2 1h 0,8 5h Toy
1,5 4 min per 0,9 135 min | Portable lighting (2)
15 min
No letter 8h p(ta)r day
2,2 0,9 100 min Portable lighting (1)
(see note 1)
3,9 1h 0,9 4 h Tape recorder
10 4h 0,9 18 h Radi
(st';r%g:rd) 1,5 61,5 | 59,5 | 18,0 | 1,0 9,5 1,5 | 34,2 (32,3 | 1,0 adio
2,2 1h 0,8 2h Toy
4 min per
1,5 15 min 0,9 32 min Portable lighting (2)
8 h per day
2R10 3,0 746 | 71,5 | 9,0 0,8 6,8 1,0 | 21,8 | 20,0 6,8 5 min 1,8 85 min Portable lighting
5,1 5 min 0,9 90 min Lighting
LR8D425 1,5 42,5 | 41,5 | 2,3° | 0,1 3,8 0,7 8,3 7,7 0,1 75 1h 1,1 22 h Laser pointer
75 1h 0,9 27 h Service output test
L 300 12 h 0,9 130 h Hearing aid
(see note 2) 5,1 5 min 0,9 94 min  |Portable lighting
LR1 1,5 30,2 | 29,1 | 5,0 0,2 4,0 0,5 | 12,0 | 10,9 | 0,5 :
Background: 24 h
3 000¢ 5s per h 0,9 888 h Paging test
Pulse: 10

NOTE 1

Delayed discharge performance after 12 months is 80 % of MAD.

NOTE 2 Delayed discharge performance after 12 months is 90 % of MAD.

(2)9002:031 ® 2-98009
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7.1.4 (continued)
@8 standard conditions (see IEC 60086-1, Table 4, Initial discharge test).
b 4 min beginning at hourly intervals for 8 h per day.
g This battery does not fulfill the requirement C > F due to constructional constraints.

The pulse load of 10 Q alone shall be applied across the battery. It is the effective load. It is not added in series or parallel to the 3 000 Q background load

Background load Background load

EXAMPLE

Background load
o o
Pulse load

Pulse load
1 1y

[
! ! "
Background discharge Pulse discharge No discharge

Pulse load

. See Example.

(3)9002:031 ® 2-98009
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7.1.5 Category 1 — Specifications: LR03, LR6, LR14, LR20
Electro- Dimensions Discharge conditions
. V. mm MADa
chemical Designation n Applications
system \Y; A B c E F G P R . ) EV (initial)
letter Daily period
Max. Min. Min. | Max. | Max. | Min. | Max. | Min. | Max. Q \
5,1 b 0,9 130 min | Portable lighting
24 15 s per minute 1,0 14,5h Remote control
8 h per day
LRO3 15 | 445 | 433 | 43 | 05 | 38 | 08 | 105 | 95 | 04 10 1h 0,9 5h Personal cassette
player and tape recorder
75 4h 0,9 44 h Radio
Current drain c
600 MA 0,9 140 pulses | Photo flash
43 4h 0,9 60 h Radio
3,9 1h 0,8 4 h Motor/toy
10 1h 0.9 115h Personal cassette
player and tape recorder
Current drain .
L 250 mA 1h 0,9 4,5h CD/MD/ Electronic game
(see note) c t drai
LR6 15 | 505 | 492 | 70 | 05 | 55 | 1,0 | 145 | 13,5 | 05 urrent drain c 0,9 | 200 pulses |Photo flash
1000 mA
Power drains
1500 mW 5 mind
650 mW 1,05 40 pulses | Digital still camera
0mw 55 min
24 15 s per minute 1,0 31h Remote control
8 h per day
3,9 b 0,9 770 min Portable lighting
Current drain 2h 0,9 8h |Portable stereo
LR14 1,5 | 500 | 486 | 130 | 09 | 75 | 15 | 262 | 249 | 1,0 400 mA
20 4h 0,9 77h Radio
3,9 1h 0,8 12h Toy

(2)9002:031 ® 2-98009
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7.1.5 (continued)

Dimensions

Electro- mm Discharge conditions a
chemical Designation "n MAD Applications
system \Y; A B c E F G P R . . EV (initial)
letter - - - - Daily period
Max Min. Min. | Max. | Max. | Min. | Max. | Min. | Max. Q \
2,2 b 0,9 810 min | Portable lighting (1)
Current drain
) 600 MA 2h 0,9 11h Portable stereo
LR20 1,5 61,5 59,5 | 18,0 1,0 9,5 1,6 | 34,2 | 32,3 | 1,0 10 4 h 0,9 81h Radio
(see note)
2,2 1h 0,8 15h Toy
4 min per 15 min . N
1,5 8 h per day 0,9 450 min | Portable lighting (2)

NOTE Delayed discharge performance after 12 months is 90 % of MAD.

a

b
c
d

Standard conditions (see |[EC 60086-1, Table 4, Initial discharge test).
4 min beginning at hourly intervals for 8 h per day.
10 s on, 50 s off for 1 h per day.

Repeat 10 times 1 500 mW for 2 s and 650 mW for 28 s followed by 0 mW for 55 min. Repeat to 1,05 V.

(3)9002:031 ® 2-98009
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Category 1 — Specifications: CR12A604

Dimensions

Discharge conditions

Electro- a
chemical | o . . Yn mm MAD Aoblicati
tem esignation - o pplications
sys \Y A B C E F G P R Daily EV (initial)
letter period
Max. Min. Min. Max. Max. Min. Max. Min. Max. Q \
C )
(see | CR12A604P | 3,0 | 60,4 | 58,0 4,8 - 4,5 0,3 12,0 | 10,7 - 2 000 24 h 2,0 840 h tS;eSrtwce output
note)

NOTE Delayed discharge performance after 12 months is 98 % of MAD.

@ Standard conditions (see IEC 60086-1, Table 4, Initial discharge test).

b Marking: 4.1.6.2 of IEC 60086-1 is applicable.

(2)9002:031 ® 2-98009
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7.21

Category 2 batteries

Category 2 — Physical and electrical specifications

AlB

Figure 2 — Category 2 dimensional drawing

IEC 2227/06

Batteries complying with these physical and electrical specifications are as follows:

OCV max.
Designation
\Y
CR14250, CR15H270, CR17345, CR17450, 3,7
BR17335 3,7

For the definition of the dimensions, see Clause 5.

The cylindrical surface is insulated from the contacts.

Terminals: flat/cap and base.

For general information, see IEC 60086-1.

(3)9002:031 ® 2-98009
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Dimensions . i
Electro- mm Discharge conditions
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a
chemical | p . ignation Vn MAD Applications
system v A B C E F G %] R Daily EV (initial)
letter period
Max. Min. Min. Max. Min. Max. Min. Max. Min. kQ \
CR14250 30 | 250 | 235 | 50 - - 80 | 04 | 145 | 13,5 3 24 h 2,0 750 h Service
output test
0,2 24 1 2,0 48 h Service

output test

(2)9002:031 ® 2-98009

CR15H270 3,0 27,0b 26,0b 8,5 0,4 0,05 7,0 0,6 15,6 15,0 3son

Current drain 27 s off 1,55 840 pulses Photo

c 900 mA 24 hid
(see note ) 0,1 24 h 2,0 40 h Service
output test
CR17345 3,0 34,5 33,5 11,0 0,9 0,5 9,6 1,0 17,0 16,0
Current drain 3son
900 mA 27 s off 1,55 | 1400 pulses | Photo
24 h/d
CR17450 30 | 450 | 435 | 50 - - 8,0 04 | 17,0 | 16,0 1 24 h 2,0 710 h Service
output test
g
2 B
o BR17335 3,0 33,5 32,0 5,0 — - 8,0 0,1 17,0 16,0 — - - — -
g (see note )

NOTE Delayed discharge performance after 12 months is 98 % of MAD.

@ Standard conditions (see IEC 60086-1, Table 4, Initial discharge test).
The 4 dimensions shall be measured on the label overlap.
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7.3 Category 3 batteries

7.31 Category 3 — Physical and electrical specifications

L
M Optional pip 4#> Optional pip
i (_%: Pt | Y= ‘
- i ¢ Mﬁ ‘ EY
S S 1 ‘
| ? (+)
y v N
(+) a
N - ) >
)
IEC 2228/06 IEC 2229/06
Figure 3a Figure 3b

Figure 3 — Category 3 dimensional drawings

No part of the battery shall project beyond the positive contact area.
Marking: 4.1.6.2 of IEC 60086-1 is applicable.

Batteries complying with these physical and electrical specifications are as follows:

OCV max.
Desi ti
esignation v
LR9, LR53 1,65
CR11108 3,7

For the definition of the dimensions, see Clause 5.

The cylindrical surface is connected to the positive terminal.

Terminals: flat/cap and case.

For general information, see IEC 60086-1.

(3)9002:031 ® 2-98009
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Category 3 — Specifications: LR9, LR53, CR11108

Dimensions

Discharge conditions

Electro- 1% mm MAD?
chemical Designation n } Applications
system letter \Y 4 B F G K L M N R Da"lyd EV (initial)
Max. | Min. | Max. | Min. | Min. | Max. | Min. | Min. | Max. | Min. perio v
LR9 15 | 62 | 56 | 135 | 20 | 0,2 | 125 | 10,0 | 10,0 | 16,0 | 152 390 24 h 0,9 4gh | Service
L output test
(see note 1) LR53 15 | 61 | 54 | 2009 | 21 | 02 | 21,0 | 153 | 187 | 232 | 22,6 | 470 24h | 09 son | Service
output test
c Service
CR11108 30 | 10,8 | 10,4 | - - 02| 90 |30 90| 116 | 11,4 | 15000 | 24h | 20 | 620h
(see note 2) output test

NOTE 1

Delayed discharge performance after 12 months is 90 % of MAD.

NOTE 2 Delayed discharge performance after 12 months is 98 % of MAD.

a8  Standard conditions (see IEC 60086-1, Table 4, Initial discharge test).

(2)9002:031 ® 2-98009
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7.4 Category 4 batteries

7.41 Category 4 — Physical and electrical specifications

\ i
|
| =
~
|
‘ Y
|
(+)
N
% .
IEC 2230/06

Figure 4 — Category 4 dimensional drawing

Any difference between the height of the battery and the distance between
the contacts shall not exceed 0,1 mm.

No part of the battery shall project beyond the positive contact.
Marking: 4.1.6.2 of IEC 60086-1 is applicable.

Batteries complying with these physical and electrical specifications are as follows:

OCV max.
Designation

\
PR70, PR41, PR48, PR44 1,68
LR41, LR55, LR54, LR43, LR44 1,65
SR62, SR63, SR65, SR64, SR60, SR67, SR66, SR58, SR68, SR59, 1,63
SR69, SR41, SR57, SR55, SR48, SR56, SR54, SR42, SR43, SR44
CR1025, CR1216, CR1220, CR1616, CR2012, CR1620, CR2016, 3,7
CR2025, CR2320, CR2032, CR2330, CR2430, CR2354, CR3032,
CR2450
BR1225, BR2016, BR2020, BR2320, BR2325, BR3032 3,7

For the definition of the dimensions, see Clause 5.

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

Terminals: flat/cap and case.
The flat negative contact shall project.
Contact pressure resistance, see 4.1.3.1 of IEC 60086-1.

For general information see IEC 60086-1.

(3)9002:031 ® 2-98009
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Category 4 — Specifications: PR70, PR41, PR48, PR44

Electro-

Dimensions

Discharge conditions

chemical Desig- Yn mm MAD? Aopplications
system nation Vv A/B M N R Da.ily EV (initial) PP
letter period
Max. Min. Min. Min. Max. Min. kQ \
3 12 h 0,9 90 h Hearing aid
Background: 3 12 h 10 45 h High power
Pulse: 0,510 1son/3sofffor12hd ’ service output test
b Current drain
c B B ‘ . .
PR70 1,4 3,6 3,3 5,8 5,55 Background: 0,7 e 1,05 85 h Hearing aid
mA standard
Pulse: 3 mA
Current drain . S
Background: 1 mA e 1,05 50 h gegrlng aid high
. rain
Pulse: 5 mA
1,5 12 h 0,9 100 h Hearing aid
Background: 1,5 12 h 10 25 h High power
Pulse: 0,160 1son/3sofffor12hd ’ service output test
p PR41b. € Current drain
1,4 3,6 3,3 3,0 3,8 7,9 7,55 Background: 1,2 Hearing aid
, , s s , , f e 1,05 95 h
(see note) mA standard
Pulse : 5 mA
Current drain . S
Background : 2 mA e 1,05 55 h grea?r:mg aid high
Pulse : 10 mA
1,5 12 h 0,9 195 h Hearing aid
Background: 1,5 12 h 10 30h High power
Pulse: 0,110 1son/3s offfor12hd ’ service output test
Current drain Hearing aid
PRagbP- ¢ | 14 | 54 | 50 | 30 | 38 | 7.9 | 7,55 |Background:2mA e 1.05 1 82h | siandard
Pulse : 6mA
Current drain . S
Background: 3 mA e 1,05 55 h gegrlng aid high
. rain
Pulse: 12 mA

(2)9002:031 ® 2-98009
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(continued)
Electro- Dimensions Discharge conditions
; ; V, mm MAD?
chemical Desig- n Aoplications
system nation Vv A/B M N %} R Daily EV (initial) PP
letter period
Max. Min. Min. Min. Max. Min. kQ \%
0,620 12 h 0,9 195 h Hearing aid
Background: 0,620 12 h 10 38 h High power
Pulse: 0,043 1son/3sofffor12hd ’ service output test
P C t drai
b, ¢ urrent drain . .
(s06 note) PR44 1,4 5,4 5,0 3,8 3,8 11,6 | 11,25 Background : 5 mA e 1,05 69 h SHtZ?]:jlr;?dald
Pulse: 15 mA
Current drain . -
Background: 8 mA e 1,05 45 h grea?r:mg aid high
Pulse: 24 mA

NOTE Delayed discharge performance after 12 months is 95 % of MAD.

@ Standard conditions (see IEC 690086-1, Table 4, Initial discharge test).

b a period of at least 10 min shall elapse between activation and commencement of electrical measurement.

C Equipment designers' attention is drawn to the importance of making positive electrical contact on the side of the battery so that air access is not impeded for "P" system batteries.
d The pulse load alone shall be applied across the battery. It is the effective load. It is not added in series or parallel to the background load. See Example.

€ 12 h per day repeated cycle of the heavier load for 100 ms, plus the lighter load for 119 min, 59 s, 900 ms.

EXAMPLE Background load Background load Background load
[e] o
Pulse load Pulse load Pulse load
1y 1y 1y
! ! "
Background discharge Pulse discharge No discharge

(3)9002:031 ® 2-98009
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7.4.2 (continued)

Figure 5 — Gauge for Category 4 batteries

The batteries specified on this sheet shall pass freely through a gauge having the form given above and the dimensions shown below.

. J d >

!

[

|

@

! S
|

I <

| b

!

!

- D >
IEC 2231/06

Gauge dimensions
Electro-
chemical . . n mm
Designation
system v D d H
letter
Max. Min. Max. Min. Max. Min. Max. Min.
PR70 1,4 5,814 5,805 4,652 4,643 3,612 3,604 3,031 3,023
b PR41 1,4 7,914 7,905 6,314 6,305 3,612 3,604 2,808 2,802
PR48 1,4 7,914 7,905 6,314 6,305 5,412 5,404 4,612 4,604
PR44 1,4 11,617 11,606 9,614 9,605 5,412 5,404 4,412 4,404

(2)9002:031 ® 2-98009
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Dimensions
Discharge conditions
Elect_ro- ) ) Vn mm MAD?2 o
chemical Designation o Applications
system letter \ A/B M N %) R Da‘ily EV (initial)
Max. | Min. | Min. | Min. | Max. | Min. ko | Period |y
LR41 1,5 3,6 3,3 3,0 3,8 7,9 7,55 22 24 h 1,2 300 h Service output test
LR55 1,5 21 1,85 3,8 3,8 11,6 11,25 22 24 h 1,2 275 h Service output test
L LR54 1,5 3,05 2,75 3,8 3,8 11,6 11,25 15 24 h 1,2 350 h Service output test
(see note)
LR43 1,5 4,2 3,8 3,8 3,8 11,6 11,25 10 24 h 1,2 359 h Service output test
LR44 1,5 54 5,0 3,8 3,8 11,6 11,25 6,8 24 h 1,2 340 h Service output test
NOTE Delayed discharge performance after 12 months is 90 % of MAD.
@ Standard conditions (see IEC 60086-1, Table 4, Initial discharge test).

ajesay 10} 10N
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Dimensions
Electro- v o Discharge conditions MAD?
sy‘:t'::n"iliﬂer Designation v A/B M N @ R Daily | EV | (initial) Applications
Max. | Min. | Min. | Min. | Max. | Min. ko | Period |y
SR62 1,55 1,65 1,45 2,5 3,8 5,8 5,55 82 24 h 1,2 390 h Service output test
SR63 1,55 2,15 1,9 2,5 3,8 5,8 5,55 68 24 h 1,2 560 h Service output test
SR65 1,55 1,65 1,45 3,0 - 6,8 6,6 100 24 h 1,2 810 h Service output test
SR64 1,55 2,7 2,4 2,5 3,8 5,8 5,55 56 24 h 1,2 - Service output test
SR60 1,55 2,15 1,9 3,0 3,8 6,8 6,5 68 24 h 1,2 685 h Service output test
SR67 1,55 1,65 1,45 3,0 - 7,9 7,65 68 24 h 1,2 820 h Service output test
SR66 1,55 2,6 2,4 3,0 - 6,8 6,6 47 24 h 1,2 680 h Service output test
S SR58 1,55 2,1 1,85 3,0 3,8 7,9 7,55 47 24 h 1,2 518 h Service output test
] (see note) SR68 1,55 1,65 1,45 3,8 - 9,5 9,25 47 24 h 1,2 680 h | Service output test
% SR59 1,55 2,6 2,3 3,0 3,8 7,9 7,55 33 24 h 1,2 530 h Service output test
% SR69 1,55 2,1 1,85 3,8 - 9,5 9,25 33 24 h 1,2 663 h Service output test
SR41 1,55 3,6 3,3 3,0 3,8 7,9 7,55 22 24 h 1,2 450 h Service output test
SR57 1,55 2,7 2,4 3,8 3,8 9,5 9,15 22 24 h 1,2 500 h Service output test
SR55 1,55 2,1 1,85 3,8 3,8 11,6 11,25 22 24 h 1,2 450 h Service output test
1,5 12 h 0,9 40 h Hearing aid

SR48 1,55 5,4 5,0 3,0 3,8 7,9 7,55

15 24 h 1,2 580 h Service output test
NOTE Delayed discharge performance after 12 months is 90 % of MAD.
@ Standard conditions (see IEC 60086-1, Table 4, Initial discharge test).
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7.4.5 Category 4 — Specifications: SR56, SR54, SR42, SR43, SR44

Dimensions

Electro- v mm Discharge conditions MAD?
chemical Designation n o Applications

system letter \% A/B M N 1% R Daily EV (initial)

iod
Max. | Min. | Min. | Min. | Max. | Min. kQ perio v
SR56 1,55 2,6 2,3 3,8 3,8 11,6 11,25 15 24 h 1,2 490 h Service output test
SR54 1,55 3,05 2,75 3,8 3,8 11,6 11,25 15 24 h 1,2 580 h Service output test
s SR42 1,55 3,6 3,3 3,8 3,8 11,6 11,25 15 24 h 1,2 670 h Service output test
(see note) SR43 1,55 4,2 3,8 3,8 3,8 11,6 11,25 10 24 h 1,2 620 h Service output test
6,8 24 h 1,2 620 h Service output test
SR44 1,55 5,4 5,0 3,8 3,8 11,6 11,25
’ ’ ’ ’ ’ ’ ’ Backgroundd: 5,6 b 0,9 450 h ¢
Pulse: 0,039

NOTE Delayed discharge performance after 12 months is 90 % of MAD.

a
b
c

d

Standard conditions (see IEC 60086-1, Table 4, Initial discharge test).

24 h per day, plus 39 Q for 1 s every 6 s, for 5 min per day.
Accelerated application test for automatic cameras.

The pulse load alone shall be applied across the battery. It is the effective load. It is not added in series or parallel to the background load. See Example.

EXAMPLE

Background load

o

Pulse load

Background load

o
J Pulse load
[

Background load

Background discharge

L
Pulse discharge

Pulse load
1y
|I

No discharge

(3)9002:031 ® 2-98009



7.4.6 Category 4 — Specifications: CR1025, CR1216, CR1220, CR1616, CR2012, CR1620, CR2016, CR2025, CR2320, CR2032, CR2330, CR2430,
CR2354, CR3032, CR2450
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Dimensions
Electro- Discharge conditions a
chemical Designation "n mm MAD Aoplicati
system Vv A/B M N %) R Daily | EV | (initial) pplications
letter period
Max. Min. Min. Min. Max. Min. kQ \
CR1025 3,0 2,5 2,2 3,0 - 10,0 9,7 68 24 h 2,0 630 h Service output test
CR1216 3,0 1,6 1,4 4,0 - 12,5 12,2 62 24 h 2,0 480 h Service output test
CR1220 3,0 2,0 1,8 4,0 - 12,5 12,2 62 24 h 2,0 700 h Service output test
CR1616 3,0 1,6 1.4 5,0 - 16,0 15,7 30 24 h 2,0 480 h Service output test
CR2012 3,0 1,2 1,0 8,0 - 20,0 19,7 30 24 h 2,0 530 h Service output test
CR1620 3,0 2,0 1,8 5,0 - 16,0 15,7 47 24 h 2,0 900 h Service output test
CR2016 3,0 1,6 1.4 8,0 - 20,0 19,7 30 24 h 2,0 675 h Service output test
Cc
CR2025 3,0 2,5 2,2 8,0 - 20,0 19,7 15 24 h 2,0 540 h Service output test
(see note)
_§ CR2320 3,0 2,0 1,8 8,0 - 23,0 22,6 15 24 h 2,0 590 h Service output test
g CR2032 3,0 3,2 29 8,0 - 20,0 19,7 15 24 h 2,0 920 h Service output test
CR2330 3,0 3,0 2,7 8,0 - 23,0 22,6 15 24 h 2,0 1320 h | Service output test
CR2430 3,0 3,0 2,7 8,0 - 24,5 24,2 15 24 h 2,0 1300 h | Service output test
CR2354 3,0 5,4 5,1 8,0 - 23,0 22,6 7,5 24h 2,0 1260 h | Service output test
CR3032 3,0 3,2 29 8,0 - 30,0 29,6 7,5 24 h 2,0 1250 h | Service output test
CR2450 3,0 5,0 4,6 8,0 - 24,5 24,2 7,5 24 h 2,0 1200 h | Service output test
NOTE Delayed discharge performance after 12 months is 98 % of MAD.
@ Standard conditions (see IEC 60086-1, Table 4, Initial discharge test).

(2)9002:031 ® 2-98009



7.4.7 Category 4 — Specifications: BR1225, BR2016, BR2020, BR2320, BR2325, BR3032
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Dimensions
Electro- v o Discharge conditions MAD?
syzrjxﬁﬂer Designation v A/B M| N 2 R Daily | EV | (initial) Applications
Max. | Min. | Min. | Min. | Max. | Min. ka | Period |y
BR1225 3,0 2,5 2,2 4,0 - 12,5 12,2 30 24 h 2,0 395 h Service output test
BR2016 3,0 1,6 1,4 8,0 - 20,0 19,7 30 24 h 2,0 636 h Service output test
B BR2020 3,0 2,0 1,8 8,0 - 20,0 19,7 15 24 h 2,0 490 h Service output test
(see note) BR2320 3,0 2,0 1,8 8,0 - 23,0 22,6 15 24 h 2,0 468 h Service output test
BR2325 3,0 2,5 2,2 8,0 - 23,0 22,6 15 24 h 2,0 696 h Service output test
BR3032 3,0 3,2 2,9 8,0 - 30,0 29,6 7,5 24 h 2,0 1310 h | Service output test
NOTE Delayed discharge performance after 12 months is 98 % of MAD.
@ Standard conditions (see IEC 60086-1, Table 4, Initial discharge test).

ajesay 10} 10N

(3)9002:031 ® 2-98009



60086-2 © |IEC:2006(E) - 33 -

7.5 Category 5 batteries
7.51 Category 5 — Physical and electrical specifications

7.51.1 Category 5 — Specifications: R40

OCV max.
Designation
\
R40 1,725
Dimensions in millimetres.
4,2 max.
j r Terminals: screw terminals.
LQ@ %] For general information see IEC 60086-1.
‘ |
|
X
®©
| 2
‘ N
|
|
|
Metal nuts
()
X
(]
1S
N~
©
Q
IEC 2386/2000
Figure 6 — Dimensional drawing: R40
Electro- y Discharge conditions MAD?
chemical . . n L
system Designation R Daily EV (initial) Applications
letter Q period vV
6,8 b 0,93 200 days | Industrial equipment (1)
No letter 2,7 ¢ 0,85 60 h Industrial equipment (2)
R40 1,5
(see note) 10 24 h 0,85 280 h Industrial equipment (3)
51 24 h 0,9 80 days | Electric fence controller
NOTE Delayed discharge performance after 12 months is 80 % of MAD.
@ Standard conditions (see IEC 60086-1, Table 4, Initial discharge test).
b Ten periods of 4 min each beginning at hourly intervals during six days per week.
On the seventh day, five periods beginning at 2 h intervals.
€ 1 hon, 6hoff, 1 hon, 16 h off.
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7.5.1.2 Category 5 - Specifications: 4LR44, 2CR13252, 4SR44

OCV max.
Designation
\Y

c
€ 4LR44 6,60
N~
o—¢ 2CR13252 7,4

; 4SR44 6,52

Dimensions in millimetres.

The cylindrical surface is insulated from the contacts.
Terminals: flat.

For general information see IEC 60086-1.

25,2
23,9

0,40
0,05

— ] -

212

IEC 2387/2000
Figure 7 — Dimensional drawing: 4LR44, 2CR13252,

4SR44
Discharge conditions
Electro- Vn MAD?2
chemical Designation R Daily EV o Applications
system letter \% . (initial)
KQ period Vv
. 27 b 3.6 310 h c
4LR44 6,0 27 24 h 3,6 420 h Service output test
(see note 1)
0,1 d 3,6 950 pulses |Pulse test
C
2CR13252 6,0 30 24 h 4,0 620 h Service output test
(see note 2)
Background®: 27
b 3,6 570 h c
S Pulse: 0,160
4SR44 6,2
(see note 1) 27 24 h 3,6 620 h Service output test
0,1 d 3,6 | 1000 pulses |Pulse test

NOTE 1 Delayed discharge performance after 12 months is 90 % of MAD.
NOTE 2 Delayed discharge performance after 12 months is 98 % of MAD.

@ Standard conditions (see IEC 60086-1, Table 4, Initial discharge test).
b 24 per day, plus 160 Q for 1 s every 6 s for 5 min per day.

C Accelerated application test for automatic cameras.

d 24 h per day, 2 s on, 1 s off.

€ The pulse load alone shall be applied across the battery. It is the effective load. It is not added in series or
parallel to the background load. See Example.

Background load Background load Background load

EXAMPLE

Pulse load | Pulse load | Pulse load

Background discharge Pulse discharge No discharge

Copyright International Electrotechnical Commission
Provided by IHS under license with IEC
No reproduction or networking permitted without license from IHS Not for Resale



60086-2 © IEC:2006(E)

— 35 —

7.51.3 Category 5 — Specifications: 5AR40

IEC 2232/06

Figure 8 — Dimensional drawing: 5AR40

OCV max.
Designation
\
5AR40 7,75

Dimensions in millimetres.

Terminals: screw terminals.

Terminals located on top surface.

Maximum terminal stud diameter: 4,2 mm.

For general information, see IEC 60086-1.

Dimension Max.
A 190,0
g 184,0
Discharge conditions
Electro- MAD?
. . . n s
chemical Designation R Daily EV o Applications
system letter ) (initial)
Q period Vv
A .
5AR40D 7.0 240 24 h 45 120 days Electric fence
(see note) controller

NOTE Delayed discharge performance after 12 months is 80 % of MAD.

@ Standard conditions (see IEC 60086-1, Table 4, Initial discharge test).

b Equipment designers' attention is drawn to the importance of ensuring that air access is not impeded for "A"
system batteries.
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7.6 Category 6 batteries
7.6.1 Category 6 — Physical and electrical specifications

7.6.1.1 Category 6 — Specifications: S4

OCV max.
Designation
\Y
S4 1,725

B4.2 max. Dimensions in millimetres.

ﬂ r Terminals:
/ﬂ —negative: wire, approximate free length 90 mm.

—positive: screw terminal (metal nut).

—For general information, see IEC 60086-1.

i
125 max.

Metal nut Wire

57 max.

IEC 2388/2000

Figure 9 — Dimensional drawing: S4

Discharge conditions
Electro- 1% MAD?@
p . . n L

chemical Designation R Dail EV o Applications

system letter \% "y (initial)
Q period Vv
No letter
S4 1,5 20 24 h 0,85 500 h | Industrial equipment
(see note)

NOTE Delayed discharge performance after 12 months is 80 % of MAD.

@ Standard conditions (see IEC 60086-1, Table 4, Initial discharge test).
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7.6.1.2
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Category 6 — Specifications: 3R12C, 3R12P, 3R12S, 3LR12

OCV max.
Designation
\
3R12C 5,175
3R12P 5,175
3R12S 5,175
3LR12 4,95

[N}
N oo
o ©
23,0 min.
1,0 min 16,0 min.
3,0 min.
- el
|
L | ]
oo ,,7,7,7‘>{,7,7,,L°—Q
N~ © P | - A &8
T ‘ 1]
1

(- 62,0

60,0

*)

IEC 2389/2000
Figure 10 — Dimensional drawing: 3R12C,3R12P, 3R12S,

Dimensions in millimetres.

Terminals: spring clips.

For general information, see IEC 60086-1.

3LR12
Electro- Discharge conditions a
p Vv MAD N
chemical Designation n R Daily EV Applications
system Vv i (initial)
letter period
Q \
3R12C 20 1h 2,7 4,5h Portable lighting
4,5
(high capacity) 220 4 h 2,7 96 h Radio
No letter 3R12P 20 1h 2,7 5,5h Portable lighting
4,5
(see note 1) | (high power) 220 4 h 2,7 96 h Radio
3R12S 20 1h 2,7 3,5h Portable lighting
4,5
(standard) 220 4 h 2,7 96 h Radio
L 20 1h 2,7 12 h Portable lighting
(see note 2) 3LR12 4,5 .
220 4 h 2,7 300 h Radio

NOTE 1

Delayed discharge performance after 12 months is 80 % of MAD.
NOTE 2 Delayed discharge performance after 12 months is 90 % of MAD.

@ Standard conditions (see IEC 60086-1, Table 4, Initial discharge test).
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7.6.1.3 Category 6 — Specifications: 4LR61
OCV max.
Designation
\Y
4LR61 6,60
0 . . . -
356 o5 © Dimensions in millimetres.
45° OOO? Terminals: flat contacts.
‘\} ‘ ‘ =) dl For general information, see IEC 60086-1.
A0 0 ﬁ
| o
O
| |
0
‘ ©
<
| © ™
| °9 93
| (\I N
| 1] : ,
O T
1’5—0,5
-
0
S B SY
0 0
80 ;5 o<
- ~
»
0 (+) -)
°9 [ ~
w0 _ - - -
s
—Tir /\ T
IEC 2233/06
Figure 11 — Dimensional drawing: 4LR61
Electro- y Discharge conditions MAD?
chemical Designation n R Daily EV o Applications
system v eriod (initial)
letter kQ P \%
L 0,33 24 h 3,6 24 h Electronic equipment
4LR61 6,0
(see note) 6,8 24 h 3,6 700 h Service output test
NOTE Delayed discharge performance after 12 months is 90 % of MAD.
@ Standard conditions (see IEC 60086-1, Table 4, Initial discharge test).
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7.6.1.4

Category 6 — Specifications: CR-P2, BR-P2

— 39 —

(3

Rounded sides are
also acceptable

IEC 2234/06
Figure 12 — Dimensional drawing: CR-P2, BR-P2

OCV max.

Designation v

CR-P2 7.4

BR-P2 7.4

Dimensions in millimetres

Dimension Max. Min.

® 36,0 34,5

@ 35,0 32,5

3 19,5 18,5

® 16,8

() 8,4

() 16,2 15,3

@ 9,8 9,2

8,7 7.5

O - 1,3

1,0 0,1

an 1,5 0,7

(12 10,0 7.4

(3 10,0 7.4

Terminals:

flat contacts.

contacts are recessed.

For general information, see IEC 60086-1.

Electro Discharge conditions
ro- MAD?2 N
chemical Designation Vn R Daily EV Applications
system v period (initial)
letter \%
c 200 24 h 4.0 40 h Service output test
CR-P2 6,0 :
(see note) (Cusr;r(()egtnfpr\am) 3csor?tr;ﬁfgusslt))rff 3,1 1 400 pulses | Photo test
B 200 24 h 4,0 40 h Service output test
BR-P2 6,0 :
(see note) (Current drain) | 3 s on, iussl‘)’,ff 3,1 1000 pulses | Photo test

NOTE Delayed discharge performance after 12 months is 98 % of MAD.

@ Standard conditions (see IEC 60086-1, Table 4, Initial discharge test).
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7.6.1.5 Category 6 — Specifications: 2CR5

OCV max.
Designation
\
2CR5 7,4

Dimensions in millimetres

©) | +) @i L Dimension Max. Min.
O . O t ! ® 45,0 43,0
| T @ 34,0 32,5
i © 17,0 16,0
| @ @ 16,0
! ® 8,0
| ® 15,5 ;
; @ 1,0 0,2
45 35
O) 46 3,5
0,9 0.1
@ 4,5 3,5
(3) ® 00 | o0

IEC 2235/06

Figure 13 — Dimensional drawing: 2CR5

Terminals: flat contacts.

For general information, see IEC 60086-1.

Electro- Discharge conditions
. vV MAD?@ L.
cherrtucal Designation n R Daily EV o Applications
sl)gstt::n v period (initial)
Q \Y
200 24 h 4,0 40 h Service output test
C
2CR5 6,0 . 3son
(see note) (Cugrar(c)egtnfgam) 27 s off 3,1 1 400 pulses | Photo test
continuously

NOTE Delayed discharge performance after 12 months is 98 % of MAD.

@ Standard conditions (see IEC 60086-1, Table 4, Initial discharge test).
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7.6.1.6 Category 6 — Specifications: 2EP3863

OCV max.
Designation
\%
Fastener: * Loops 2EP3863 7,8

#* Hooks: mushrooms 75-85/cm?
Dimensions in millimetres.

KT (%) Terminals: Two flexible wires with connector.

Positive terminal: red.

“) Negative terminal: black.

S A Internal circuit For general information, see IEC 60086-1

‘20,5 max.

3

0
-35
30 min.

58,5

IEC 2393/2000

Figure 14 — Dimensional drawing: 2EP3863

Connector with four receptacles:
1 negative terminal
2 blank
3 polarizing key
4 positive terminal
Features: dual-metal contact.
Gold plating over nickel.

Mating data:
— 2,54 mm distance.
— 0,64 mm square or round pins.
— 5,84 mm nominal pin length.

Electro- Discharge conditions a
. V. MAD .
chemical Designation n R Daily EV s Applications
system Vv iod (initial)
letter kQ perio \Y
E 2EP3863 6,0 3,3 24 h 3,0 650 h Service output test

@ Standard conditions (see IEC 60086-1, Table 4, Initial discharge test).
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Category 6 — Specifications: 4R25X, 4LR25X

60086-2 © IEC:2006(E)

+

102
97

115
108

67
65

Conical spiral wire
spring terminals

i A
g ‘ ,
é/
. o=
‘ <+)}

67
65

IEC 2394/2000

Figure 15 — Dimensional drawing: 4R25X, 4LR25X

Designation OCV max.
\
4R25X 6,90
4LR25X 6,60

of the box.

Dimensions in millimetres.

Terminals: spiral springs having at least three complete
windings compressible to within 3 mm of the flat surface

This battery has rounded or bevelled corners and
must pass freely through a gauge having a diameter
of 82,6 mm.

For general information, see IEC 60086-1.

Electro-

Discharge conditions

p V. MAD? e
chentncal Designation n R Daily EV Applications
system Y period (initial)
letter \Y;
8,2 30 min 3,6 350 min Portable lighting 1
No letter b
4R25X 6,0 9,1 3,6 270 min Portable lighting 2
(see note 1)
110 12 h 3,6 155 h Road warning lamp
8,2 30 min 3,6 900 min Portable lighting 1
L
4L R25X 6,0 9,1 b 3,6 1 020 min Portable lighting 2
(see note 2)
110 12 h 3,6 310 h Road warning lamp

NOTE 1

Delayed discharge performance after 12 months is 80 % of MAD.
NOTE 2 Delayed discharge performance after 12 months is 90 % of MAD.

@ Standard conditions (see IEC 60086-1, Table 4, Initial discharge test).
b 30 min beginning at hourly intervals for 8 h per day.
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7.6.1.8 Category 6 — Specifications: 4R25Y

OCV max.
Designation
\Y
4R25Y 6,90

ﬁ ﬁ Dimensions in millimetres.

Terminals: screw terminals (insulated or metallic nuts).

The maximum terminal stud diameter is 3,5.

This battery has bevelled or rounded corners and must pass
freely through a gauge having a diameter of 82,6 mm.

For general information, see IEC 60086-1.

0
114

102
97

N
N\t

\%/
X
450

IEC 2395/2000

Figure 16 — Dimensional drawing: 4R25Y

Electro- Discharge conditions MAD?
chemical . . Vn . o
Designation R Daily EV L Applications
system v eriod (initial)
letter P \Vj
8,2 30 min 3,6 350 min | Portable lighting 1
No letter b - —
4R25Y 6,0 9,1 3,6 270 min | Portable lighting 2
(see note)
110 12 h 3,6 155 h Road warning lamp

NOTE Delayed discharge performance after 12 months is 80 % of MAD.

@ Standard conditions (see IEC 60086-1, Table 4, Initial discharge test).
b 30 min beginning at hourly intervals for 8 h per day.
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7.6.1.9 Category 6 — Specifications: 4R25-2, 4LR25-2

Designation OCV max.
\Y
4R25-2 6,90
4LR25-2 6.60

ﬁ é Dimensions in millimetres.

‘ Terminals: screw terminals (insulated nuts).

Maximum terminal stud diameter = 4,2.
Minimum diameter of bearing surface of terminal = 6,3.

For general information, see IEC 60086-1.

114,0
109,5
127,0 max

Insulated nuts

(+) (=) oo
o S T 28
| i |
|
77‘,0 Radius
75,2 14,0 min.

IEC 2396/2000
Figure 17 — Dimensional drawing: 4R25-2, 4L R25-2

Electro- Discharge conditions
chemical Designation Vi MAD?2 L
system y R Daily EV (initial) Applications
; initia
letter o period Vv
8,2 30 min 3,6 900 min Portable lighting 1
No letter b - —
4R25-2 6,0 9,1 3,6 696 min Portable lighting 2
(see note 1)
110 12 h 3,6 200 h Road warning lamp
8,2 30 min 3,6 1 800 min | Portable lighting 1
L 4LR25-2 6,0 9,1 b 3,6 2 040 min | Portable lighting 2
(see note 2)
110 12 h 3,6 620 h Road warning lamp

NOTE 1 Delayed discharge performance after 12 months is 80 % of MAD.
NOTE 2 Delayed discharge performance after 12 months is 90 % of MAD.

@ Standard conditions (see IEC 60086-1, Table 4, Initial discharge test).
b 30 min beginning at hourly intervals for 8 h per day.
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7.6.1.10 Category 6 — Specifications: 6AS4

Designation OCV max.
\Y
6AS4 9,30

Dimensions in millimetres.

Terminals: wire.

For general information, see IEC 60086-1.

114 max.

|
\
|
‘ Minimum free length of connecting wires = 200 mm.
|
|
|
|
\

|
\
|
|
|
|
|
+
I
|
|
|
|
|
113 max

|
—— Wire (+) ‘
|
|
\

168 max.

IEC 2397/2000

Figure 18 — Dimensional drawing: 6AS4

Electro- Discharge conditions
chemical Designation Y : MAD?2 .
system R Daily EV o Applications
letter \Y o period v (initial)
A b .
6AS4 8,4 300 24 h 5,4 80 days | Electric fence controller
(see note)

NOTE Delayed discharge performance after 12 months is 80 % of MAD.

@ Standard conditions (see IEC 60086-1, Table 4, Initial discharge test).
b Equipment designers' attention is drawn to the importance of ensuring that air access is not impeded for "A" system batteries.
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7.6.1.11 Category 6 — Specifications: 6AS6

Designation OCV max.
\
6AS6 9,30

Dimensions in millimetres.

Terminals: wire.
A

Minimum free length of connecting wires = 200 mm.

The wire ends may be fitted with special terminals.

For general information, see IEC 60086-1.

162 max.

|
—— Wire (-) ‘

|
\
|
|
|
|
|
4,
|
|
|
|
|
|
128 max

T Wire (+)

IEC 2398/2000

Figure 19 — Dimensional drawing: 6AS6

Electro- Discharge conditions
chemical Designation Vi MAD?2 L
system letter y R Daily EV (inital) Applications
; initia
period Vv
A b .
( te) 6AS6 8,4 300 24 h 54 120 days | Electric fence controller
see note

NOTE Delayed discharge performance after 12 months is 80 % of MAD.

@ Standard conditions (see IEC 60086-1, Table 4, Initial discharge test).
b Equipment designers' attention is drawn to the importance of ensuring that air access is not impeded for "A" system batteries.
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7.6.1.12 Category 6 — Specifications: 6F22, 6LR61

———n Designation OCV max.
I ‘ I v
‘ 6F22 10,350
‘ 6LR61 9,90
| % o
®©
| g 0
‘ Z;— ® Dimensions in millimetres.
£+
|
‘ Terminals: miniature snap fasteners;
|
|
\ For general information, see IEC 60086-1.
Socket Stud
=) (+)
Voo ‘
| o (\“
AR
~
|
‘ Y
I
12,7+ 0,25
0
26,5 _,
IEC 2399/2000
Figure 20 — Dimensional drawing: 6F22, 6LR61
Electro- v Discharge conditions MAD?
chentllcal Designation n R EV Applications
Sliésttee'r“ o Daily period Vv (initial)
620 2h 5,4 24 h Radio
No letter Background:
6F22 9.0 10 000P 24 h 7,5 8 days Smoke detector®
(see note 1) 1sperh
Pulse: 620
270 1h 5,4 7h Toy
620 2h 5,4 33 h Radio
Background:
L te 2 6LR61 9,0 10 000 b 1 324:r h 7,5 16 days Smoke detector®
(see note 2) Pulse: 620 P
270 1h 5,4 12 h Toy
NOTE 1 Delayed discharge performance after 12 months is 80 % of MAD.
NOTE 2 Delayed discharge performance after 12 months is 90 % of MAD.
@ Standard conditions (see IEC 60086-1, Table 4, Initial discharge test).
b Smoke detector test. See Example below.
€ This is an accelerated test.
EXAMPLE
Background load Background load
Pulse load Pulse load Pulse load
H H
Background discharge Pulse discharge No discharge

NOTE The pulse load of 620 Q alone should be applied across the battery. It is the effective load. It is not added in
series or parallel to the 10 000 Q background load.
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7.6.1.13 Category 6 — Specifications: 6F100

OCV max.
Designation
\Y
6F100 10,350

i Dimensions in millimetres.
Terminals: standard snap fasteners.

For general information, see IEC 60086-1.

81
78

77,9 max.

IEC 2400/2000

Figure 21 — Dimensional drawing: 6F100

Electro- Discharge conditions
chemical Designation Y MAD?2 L
system y R Daily EV (initil) Applications
lett . niti
etter o period Vv
No letter 6F100 9,0 240 4h 5,4 126 h | Radio
(see note)

NOTE Delayed discharge performance after 12 months is 80 % of MAD.

@ Standard conditions (see IEC 60086-1, Table 4, Initial discharge test).
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Annex A
(informative)

Tabulation of batteries by application

Each of the following tables 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
\
4R25X 6,0
4LR25X 6,0
4R25Y 6,0
4R25-2 6,0
4LR25-2 6,0

Table A.2 - Industrial equipment

Designation Nominal voltage
\Y
S4 1,5
R40 1,5

Table A.3 — Electrical fence controller

Designation Nominal voltage
\Y
R40 1,5
5AR40 7,0
6AS4 8,4
6AS6 8,4
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Table A.4 — Radio

60086-2 © IEC:2006(E)

Designation Nominal voltage

\Y
RO3 1,5
LRO3 1,5
R6P 1,5
R6S 1,5
LR6 1,5
R14P 1,5
R14S 1,5
LR14 1,5
R20P 1,5
R20S 1,5
LR20 1,5
3R12C 4,5
3R12P 4,5
3R12S 4,5
3LR12 4,5
6F22 9,0
6LR61 9,0
6F100 9,0

Table A.5 — Electronic equipment

Designation

Nominal voltage

\
CR15H270 3,0
4LR61 6,0

Table A.6 — Paging equipment

Designation

Nominal voltage

\

LR1

1,5

Table A.7 — Hearing aid

Designation Nominal voltage
\
R1 1,5
LR1 1,5
PR41 1,4
PR44 1,4
PR48 1,4
PR70 1,4
SR48 1,55
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Table A.8 — Photo

Designation

Nominal voltage

\
CR15H270 3,0
CR17345 3,0
BR-P2 6,0
CR-P2 6,0
2CR5 6,0

Table A.9 — Portable lighting

Designation

Nominal voltage

\
LR8D425 1,5
R1 1,5
LR1 1,5
RO3 1,5
LRO3 1,5
R14P 1,5
R14S 1,5
LR14 1,5
R20P 1,5
R20S 1,5
LR20 1,5
2R10 3,0
3R12C 4,5
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

Table A.10 — Smoke detector

Designation

Nominal voltage

\
6F22 9,0
6LR61 9,0
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Table A.11 — Toy (motor)

Designation Nominal voltage

\Y
R6P 1,5
LR6 1,5
R14P 1,5
R14S 1,5
LR14 1,5
R20P 1,5
R20S 1,5
LR20 1,5
6F22 9,0
6LR61 9,0

Table A.12 —Automatic camera

Designation Nominal voltage
\Y
SR44 1,55
4LR44 6,0
4SR44 6,2

Table A.13 — Tape recorder (personal cassette player)

Designation Nominal voltage

\Y
RO3 1,5
LRO3 1,5
R6P 1,5
LR6 1,5
R14P 1,5
R14S 1,5
LR14 1,5
R20P 1,5
R20S 1,5
LR20 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 below.

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, 2R10 LR8D425
LR8D425, LR1, LR03, LR6, LR14, LR20 R1, LR1
CR12A604 R03, LRO3
R6P, R6S, LR6

R14P, R14S, LR14
R20P, R20S, LR20
CR12A604

2R10

Table B.2 — Category 2 batteries

Round batteries according to Figure 2

Ranking by electrochemical system Ranking by shape/volume

CR14250, CR15H270, CR17345, CR17450 CR14250
BR17335 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 (Figure 3a)
CR11108 LR9 (Figure 3a)
LR53 (Figure 3b)
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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 SR62

SR63

LR41, LR55, LR54, LR43, LR44 SR65

SR64

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

SR68, SR59, SR69, SR41, SR57, SR55, SR48, SR56, SR67

SR54, SR42, SR43, SR44 SR66

PR70

CR1025, CR1216, CR1220, CR1616, CR2012, SR58

CR1620, CR2016, CR2025, CR2320, CR2032, SR68

CR2330, CR2430, CR2354, CR3032, CR2450 SR59

SR69

BR1225, BR2016, BR2020, BR2320, BR2325, BR3032 PR41, LR41, SR41
SR57

CR1025

CR1216

LR55, SR55
CR1220

PR48, SR48
SR56

BR1225

CR1616

LR54, SR54
CR2012

SR42

CR1620

LR43, SR43
CR2016, BR2016
PR44, LR44, SR44
BR2020

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
5AR40

4LR44, 2CR13252, 4SR44
R40
5AR40

Table B.6 — Category 6 batteries

Non-round batteries — Miscellaneous

Ranking by electrochemical system

Ranking by shape/volume

6F22
6F100

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

6AS4, 6AS6

CR-P2, 2CR5

BR-P2

2EP3863

S4, 3R12C,3R12P,3R12S, 4R25X, 4R25Y, 4R25-2,

4LR61

6F22, 6LR61
CR-P2, BR-P2
2CR5

2EP3863
3R12C, 3R12P, 3R12S, 3LR12
6F100

s4

4R25X, 4LR25X
4R25Y

4R25-2, 4LR25-2
6AS4

6AS6
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Annex C
(informative)

Index

This index 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 having 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 15 LR41 28 6F100 48
R1 13 PR41 25 CR15H270 21
BR-P2 39 SR41 29 LR8D425 15
CR-P2 39 SR42 30 CR12A604 19
LRO3 17 LR43 28 CR1025 31
R03 13 SR43 30 CR1216 31
6AS4 45 LR44 28 CR1220 31
S4 36 4LR44 34 BR1225 32
2CR5 40 PR44 25 CR1616 31
6AS6 46 SR44 30 CR1620 31
LR6 17 4SR44 34 CR2012 31
R6P 13 PR48 25 BR2016 32
R6S 13 SR48 29 CR2016 31
LR9 23 LR53 23 BR2020 32
2R10 15 LR54 28 CR2025 31
3LR12 37 SR54 30 CR2032 31
3R12C 37 LR55 28 BR2320 32
3R12P 37 SR55 29 CR2320 31
3R12S 37 SR56 30 BR2325 32
LR14 17 SR57 29 CR2330 31
R14P 14 SR58 29 CR2354 31
R14S 14 SR59 29 CR2430 31
LR20 17 SR60 29 CR2450 31
R20P 15 4LR61 38 BR3032 32
R20S 15 6LR61 47 CR3032 31
6F22 47 SR62 29 2EP3863 41
4LR25X 42 SR63 29 CR11108 23
4LR25-2 44 SR64 29 2CR13252 34
4R25X 42 SR65 29 CR14250 21
4R25Y 43 SR66 29 BR17335 21
4R25-2 44 SR67 29 CR17345 21
5AR40 35 SR68 29 CR17450 21
R40 33 SR69 29
PR70 25
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