COIN TYPE LITHIUM BATTERIES
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Poly carbonmonofluoride (BR series) /manganese dioxide (CR series) lithium batteries

Overview

The Panasonic coin type lithium primary battery is a
high-energy, high-density battery resulting from our
extensive experience in battery technology. Provided
with outstanding features, which conventional dry
batteries cannot attain, this battery has a broad range of
applications, such as the main power supply of
clocks/watches and electronic notebooks, and the
memory backup power supply for C-MOS RAM mem-
ories and microcomputer IC memories.

Features

Panasonic meets different market needs with two types
(30 sizes) of the product offering a wide capacity range
(18mAh to I000mAnh): poly carbonmonofluoride lithium
batteries (BR series) which exhibit stable performance at
comparatively high environment temperatures, and
manganese dioxide lithium batteries (CR series) which
show excellence in comparatively large current
applications like the alarm actuation in watches.

* Voltage about twice that of dry batteries
The nominal voltage is as high as 3 V, approximate-
ly twice that of manganese and alkaline button
batteries. A single lithium battery can replace two or
three conventional batteries.

* Excellent storability with minimal deterioration
Minimal deterioration is not necessarily an inherent
feature of lithium batteries. It is achieved by using
chemically stable materials and superior production
methodologies and sealing technigues. Panasonic
coin type lithium batteries show an annual deterio-
ration rate as low as about 1.0% at room tempera-
ture, meeting the requirement for a room-
temperature storage period of more than 10 years.

e Wide operating temperature range (-40C to
85°C)

Organic solvents are used for the electrolyte in
lithium batteries. Therefore, the solidifying point of

this electrolyte is much lower than that of the
agueous solution type electrolyte in manganese
batteries, etc., enabling the use of lithium batteries
in low-temperature regions. Panasonic coin type
lithium batteries are mostly operable over the tem-
perature range from -4Q to 85C.

e Strong leakage resistance
The organic electrolyte liquid used in lithium bat-
teries shows minimal creep. This feature, and our
unique sealing technique, give our batteries very
strong leakage resistance.

e UL-recognized product
Panasonic coin type lithium batteries have all
acquired the component recognition of UL (Under-
writers Laboratories Inc.) in U.S..(File No.
MH12210)
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SPECIFICATION TABLE

Poly carbonmonofluoride (BR series) lithium batteries

Electrical characteristics 20°C
: Dimensions (Max.) Approx.
Model No. J1s IEC Nomina | Nominal Cogg‘il;o“s weight
voltage (V) C;F:Zﬁl)ty Standard Diameter Height ©
(mA) (mm) (mm)
BR1216 3 25 0.03 12.5 1.60 0.6
BR1220 3 35 0.03 12.5 2.00 0.7
BR1225 BR1225 3 48 0.03 12.5 2.50 0.8
BR1616 3 48 0.03 16.0 1.60 1.0
BR1632 3 120 0.03 16.0 3.20 1.5
BR2016 BR2016 3 75 0.03 20.0 1.60 1.5
BR2020 BR2020 3 100 0.03 20.0 2.00 2.0
BR2032 3 190 0.03 20.0 3.20 2.5
BR2320 BR2320 3 110 0.03 23.0 2.00 2.5
BR2325 BR2325 3 165 0.03 23.0 2.50 3.2
BR2330 3 255 0.03 23.0 3.00 3.2
BR3032 BR3032 3 500 0.03 30.0 3.20 55
* 1 Nominal capacity shown above is based on standard drain and cut off voltage down to 2.0/ at 20
Manganese dioxide (CR series) lithium batteries
Electrical characteristics 20°C
— T Continuous Dimensions (Max.) Approx.
Model No. JIS IEC Nominal Ncc;;:?ily drain vve( |g)ht
voltage (V) (mAh) Standard Diameter Height 9
(mA) (mm) (mm)
CR1025 CR1025 CR1025 3 30 0.10 10.0 2.50 0.7
CR1212% 3 18 0.10 12.5 1.20 0.5
CR1216 CR1216 CR1216 3 25 0.10 12.5 1.60 0.7
CR1220 CR1220 CR1220 3 35 0.10 12.5 2.00 1.2
CR1612 3 40 0.10 16.0 1.20 0.8
CR1616 CR1616 CR1616 3 55 0.10 16.0 1.60 1.2
CR1620 CR1620 3 75 0.10 16.0 2.00 1.3
CR1632 3 125 0.10 16.0 3.20 1.8
CR2012 CR2012 CR2012 3 55 0.10 20.0 1.20 1.4
CR2016 CR2016 CR2016 3 90 0.10 20.0 1.60 1.6
CR2025 CR2025 CR2025 3 165 0.20 20.0 2.50 2.5
CR2032 CR2032 CR2032 3 220 0.20 20.0 3.20 3.1
CR2320 CR2320 CR2320 3 130 0.20 23.0 2.00 3.0
CR2330 CR2330 CR2330 3 265 0.20 23.0 3.00 4.0
CR2354 CR2354 3 560 0.20 23.0 5.40 5.9
CR2412 3 100 0.20 24.5 1.20 2.0
CR2477 3 1000 0.20 24.5 7.70 10.5
CR3032 CR3032 3 500 0.20 30.0 3.20 7.1
* 1 Nominal capacity shown above is based on standard drain and cut off voltage down to 2.0C0/ at 20
* 2 Under Development
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COIN TYPE LITHIUM BATTERIES - CONTINUED

Applications

* Electronic watches (digital and analog) e Electronic clinical thermometers

 Memory backup for all types of devices (with tab e Other compact, low power cordless equipment
terminal)

e Calculators, cameras, and electronic notebooks

Coin type lithium batteries: size and model

Cutaway view (BR type) number
Diamete
mn
\ 30 [ 245 23 | 20 | 16 | 125| 10
Anode cap .
Anode (lithium) Height
Separator mm
7.7 CR2471
[\
Cell canJJ @
Collector 5.4 CR235
Cathode (Poly Carbonmonofluoride)
Gasket 392 BR3032 BR2032 BR1637
’ CR303% CR2033 CR1634
BR233(Q
3.0 CR233(
2.5 BR2324 CR202p BR1245 CR10p5
BR232(Q BR122(Q
2.0 CR232( BR2020 CR162)CR122(
1.6 BR2014 BR161§ BR1214
’ CR2014CR1614CR1214
J A
1.2 CR2413 CR201p CR16 %RlZlZ
A Under development
Characteristics
Shelf life (BR series)
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g 40
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Storage characteristics (BR2325)
Load: 15K Q (180pA) Load: 15K Q (180pA)
3.0 Temp: 20°C 3.0 Temp: 20°C
Initial
S '4-—-"-‘ RS \ S ( N\\/lnitial
o 25 S v 25 PN
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> >
20 20T
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Duration (h) Duration (h)
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BATTERY SELECTOR CHART

10

Discharge life as a function of operating current

Temp: 20°C
Cut off voltage: 2.0V
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Formula:
. _ Nominal capacity (mAh)
Duration (years) = Current drain (mA) x 24 (hours) x 365 (days)
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DIMENSIONS (MM)

Typical polarit

The dimension data with no tolerance indicated are standard

referel

nce values.
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INDIVIDUAL DATA SHEETS

BR1216

Discharge temperature characteristics

BR1220

Discharge temperature characteristics

Load: 30KQ (90pA)
3.0 -
60°C
S /
<~ /
L L RN\
£ = / 20°C
5 -10°C
>
2.0
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Duration (h)
Operating voltage vs. load resistance
3.2
3.0 T ]
— et bttt
> 28 60°C = = —
o . ,/,’ ——/
o 26 20°C — M
51 . — |
% -10°C
S 24
2.2
Load: (M) 0.1 . 0.2 O..3 0.4 (.J.6 .l . 2 .3 4 .6 8.10
(HA) 20 10 5 3 2 1 05 0.3

Load: 68KQ(=40pA)
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2.2
Load: (M Q) 0.1 0.2 03 04 06 1 2 3 4 6 810

(HA) 20 10 5 3 2 1 05 03

Capacity vs. load resistance
30
60°C
~ 25 =
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T 2 =y =
£ — ™ |
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z N Sle
g 1 2
© s 20°C
45°C Cut off voltage: 2.0V

0
Load:(kQ)4 5 6 8 10 15 20 30 40 5060 80100

(mA) 0.5 03 02 0.1 0.05 0.03

Capacity vs. load resistance

Panasonic

40
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E 20 c//
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5
o 10
Cut off voltage: 2.0V

0
Load:(kQ)2 , 4 6 810 20 40 60 80100

(mA) 1 0.5 0.3 0.2 0.1 0.05 0.03
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INDIVIDUAL DATA SHEETS

BR1225

Discharge temperature characteristics

BR1616

Discharge temperature characteristics

Load: 30K (90pA) Load: 30KQ(90pA)
3.0 3.8 20°C 60°C
. - 60°C = 4
S 2
[
% . 20°C 7 \ 2 25 % N
= \ S -10°C \ \ \
s 10c N > \ A
2.0
2.0 3
L 0 100 200 300 400 500 600 700
0 100 200 300 400 500 600 .
Duration (h)
Duration (h)

Operating voltage vs. load resistance

Operating voltage vs. load resistance

3.2
32 80°C 1 3.0 I
3.0 =TT = : 60'C ——1T 11T —+—TT 1[I
= 60°'C —T— T T T HH+—TT] S 28 an M
2 28 20°C T < 20c __ | 4 A+ |
% 2.6 -10°c ™/ % 2.6 -10°C
= 24 o
o S 24
> 22
2.2
) Load: (M Q) 0.1 . 0.2 0..3 0.4 (.1.6 .1 2 .3 4 .6 8.10
Load: (M Q) 0.1 . 0.2 0..3 0.4 .0.6 . 1 . 2 .3 4 .6 8.10 (uA) >0 10 3 3 > T 0.5 0.3
(HA) 20 10 3 2 1 0.5 0.3
Capacity vs. load resistance Capacity vs. load resistance
60 50
= % —— 20 00C ———T T | __—
< e . = ; ==
E 40 f A . —— E 45°C ///,, |
< \‘ - I r £ 30 20°C
£ 30 < A = THA
g //( . \ [oc g 20| 0C -
g 20°C 10°C s
45°C
10 \ o I I O 19 . /
60°C - -10°C
o | Cut off voltage: 2.0V 0 Cut off voltage: 2.0V
toad: ko) * 5 ° 8 10 20 30 40 5060 8100 Load: (k@) 1 2 34 6 10 20 30 40 60 100
' 1 1 1 1 1 1 1 1
(mA) 0.5 0.3 0.2 0.1 0.05 0.03 (mA) > 1 0.5 0.3 0.2 0.1 0.05 003
H - - .
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INDIVIDUAL DATA SHEETS

BR1632

Discharge temperature characteristics

BR2016

Discharge temperature characteristics

60°C Load: 30KQ(90HA) Load: 30KQ
3.0 7 3.0 (90pA)
S S — 60°C
o \ o B— £
2 o5 E— X 20°C 2 o5 — N
s e \\ S /\ 20°C
-10°C
2.0 2.0
0 250 500 750 1000 1250 1500 0 100 200 300 400 500 600 700 800 900
Duration (h) Duration (h)
Operating voltage vs. load resistance Operating voltage vs. load resistance
3.2
30 i zz 8o°C e mmai
ettt HEEEe — - S HERN — HEEER
S 28 R =] 2 28 — —
o 10C By z ]
2 26 . 20°C g 26| .10C
= o 24 \ 20°C
S 24 > b 60°C
2.2
Load: (M Q) 01 02 0304 06 1 2 34 6 810 Load: M) 01~ 020304 06 L 2 34 o8l
’ L L L L L L 1 (uA) 20 10 5 3 2 1 0.5 0.3
(HA) 20 10 5 3 2 1 0.5 0.3
Capacity vs. load resistance Capacity vs. load resistance
140
80 go°C T TH
2 120 s — | L | LT
60°C =z
£ L1 L —1
=S £ / L |_—
.ag 100 —%0°c %’; o )(/’K;,,:’_ﬁ\(
Q80 ] — -l
S -10°C = —— ] 0°c
O 20 -10°C 20°C
60 45°C
Cut off voltage: 2.0V o Cut off voltage: 2.0V
0
Load: (KQ ) 2 ) 4 ) 6 8 .10 ) 20 . 40 .60 801.00 Load: (KQ) 1 2 3 6 10 20 30 40 60 100
(mA) 1 0.5 0.3 0.2 0.1 0.05 0.03 (mA) 2 1 0.5 0.3 0.2 0.1 0.05 0.03
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INDIVIDUAL DATA SHEETS

BR2020

Discharge temperature characteristics

BR2032

Discharge temperature characteristics

Load: 15KQ(180pA) 60°C Load: 15KQ(180pA)
3.0 - 3.0 -+ 20°C
60°C = va
S S N
2 = <
2 20 ~ g s BV
& 25 = 10°C \
S >
S \ I | \
-10°C
2.0
2.0
0 200 400 600 800 1000 1200
0 100 200 300 400 500 600 Duration (h)
Duration (h)
Operating voltage vs. load resistance Operating voltage vs. load resistance
3.2
3.0 60°C —— —'—_::::_ 3.2 n
28 ] L —T 1 [ 3.0 S T+
s - 3(————-""""’ S 28 N — e e SE
g 26 I;-":_ 20°C © e e
= -10°C 2 2.6 20°C
s 24 % 2.4 \ 20°C -10°C
g 2.2 Z 22 \ 60°C
; L 80°C
toad:(vo) 01 02030406 1t 2 34 58 01 02 03 04 06 2 3 6 810
1A) 20 105 8 2 T 05 03 Load:e) 77 | 77 RN
(HA) 20 10 5 3 2 T 05 03
Capacity vs. load resistance Capacity vs. load resistance
120 200 =
100 — _E __: 60°C /5’55
£ — 1T 1] T T11] z 160 |/ >
E )QK anll L/\/, E 120| 45
> 60 — N\ =
5 )\, LN -10°C G
& 40 < e vc g 80| 20cC
8 — 45°C g
O 20 ] O 4
60°C I Cut off voltage: 2.0V
0 o Cut off voltage: 2.0V
Load: (Kf:) ., 2 34,86 /10 20 304 50 100 Load:(k@) & . 2 3 4 6 10 20 3040 60 100
A z ! 05 03 02 o1 005 008 (mA) 2 1 05 03 02 01  0.05 0.03
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INDIVIDUAL DATA SHEETS

BR2320

Discharge temperature characteristics

BR2325

Discharge temperature characteristics

Load: 15KQ)(180HA) Load: 15K (180pA)
3.0 :
60°C 3.0 60°C
> T s > / 3
g 25 7 \ 4 N o 25 10°C \\ 20°C
IS 10 20°c o
% 10°C s
= s
2.0 2.0
0 100 200 300 400 500 600 700 0 200 400 600 800 1000
Duration (h) Duration (h)
Operating voltage vs. load resistance Operating voltage vs. load resistance
32
munl 3.2 ==
3.0 60°C —— —— T T
I————‘ e —11 | 3.0 -
< 28 L—/’%:—‘———— — — g A——— 1 1 LD
o 26 . . z 2.6 S — N
g < -10°C 20°C L “ 1 \ -20°C
£ .4 & 24 \ -10°C -30°C
= S 22 60°C 20°C
2.2 80°C
Loag:(wg) 01 ~ 02030406 1 2 34 6 810 Load: (M Q) 01 02 03 04 06 1 2 34 6 810
@y B0 5§ & 1 o5 03 e e S -
Capacity vs. load resistance Capacity vs. load resistance
120 e —_— 200
100 —C(_// o s R - %E-!
= — 1 = A T —
R ’S)‘ T < 150 —
é L—1 ——)/ § "Sﬂ_
Z o0 /R \ £ 100 = X N
g 4 o'c -10°C s ; AK \ .
< 45°C 20°C | | S s ) e -10°C
© 20 60°C — \{-45°C 20°C
0 I I I Cut off voltage: 2.0V 0 60°C Cut off voltage: 2.0V
load:(k@) 1 2 3 4 6 10 20 3040 60 100 Load: (KQ) L 2 3 4 6 10 20 30 40 60 100
(mA) 2 1 05 03 02 01  0.05 0.03 (mA) > 1 05 03 02 01 005 003
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INDIVIDUAL DATA SHEETS

BR2330

Discharge temperature characteristics

BR3032

Discharge temperature characteristics

Load: 100KQ(29uA)
3.0/ 20°C

60°C
N

10c/" \

)

0 2000 4000 6000 8000 10000
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Voltage (V)
N
o

2.0

60°C Load: 100K (30pA)
3.0 =
20C
E \\
P -10°C —
=)
8 25 “
s
2.0
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0 2500 5000 7500 10000 12500 15000 175000 20000

Operating voltage vs. load resistance

- HEREL
— i
S -
S 28 je==n
S X
A R VAN ' )
£ 24 \ 10°C -20°C
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80°C

Operating voltage vs. load resistance

3.2 _
N I - manni
— 1T L ——TT1T1
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> -
2 26 |—20C 20°c
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22 L

Load:(M©) 01 =~ 02 03 04 06 1

2 3 4 6 810

" " N
1 0.5 0.3

Load:(M©) 0.1 ~ 020304 06 1 2 34 6 810 (A 20 10 3 3 >
(HA) 20 10 5 3 2 1 0.5 0.3
Capacity vs. load resistance Capacity vs. load resistance
300
500
250 o — / /
f: 1 <£( 400 | 60°C
e 200 IS | —T
= ° = / _—T |
G 150 ae G 300 20°C ——— m
© [
50
0 Cut off voltage: 2.0V 103 Cut off voltage: 2.0V
load:(k@) 1 . 2 3 4 6 10 20 3040 60 100 Load: (KQ) 1 2 4 6 810 20 40 6080100
(mA) 2 1 0.5 0.3 0.2 0.1 0.05 0.03 (mA) 2 1 0.5 0.3 0.2 0.1 0.05 0.03
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INDIVIDUAL DATA SHEETS

CR1025

Discharge temperature characteristics

CR1212

Discharge temperature characteristics

o 60°C Load: 18KQ 85 Load: 30KQ
e . (160pA) ; I
J - _A0°C
< ~— 20c 7 \ ~ 30 ——
b 25 | b ~ ==y
s ? T [ 8 2 we I\
% acc” < % “ioc \
>
” 20 \ 2.0 AN
0 50 100 150 200 1.5 [
Duration (h) 0 50 100 150 200 250 300
! Duration (h)
Operating voltage vs. load resistance Operating voltage vs. load resistance
3.2
3.2 3.0
3.0 2.8 B 1|
S S |-
< 28 — — S 26 —
2 26 — g 24 20°C
3 2.4 / p 2.2
20°C
22| 2.0
E | J 0.1 1 10 100
Load: (kQ) 1 2734 © 10 20 3040 60 100 Loadt (K 0)
(mA) 2 05 o5 07 o1 0% obs '
Capacity vs. load resistance Capacity vs. load
40 25
= 30 - 2
< L =
S ] < - 1
> 2 E 1
S z 1
g 20°C S 1 e
8 10 S v
© 5 /
o Cut off voltage: 2.0V /
Load: (KQ) 1 2 3 4 6 10 20 30 40 60 100 0 20°C Cut off voltage: 2.0V
(mA) 2 1 05 03 02 01 005 003 01 ! 10 100
Load: (KQ)
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INDIVIDUAL DATA SHEETS

CR1216

Discharge temperature characteristics

CR1220

Discharge temperature characteristics

60°C Load: 30KQ

3.0 < (950A)
s —_
[}
g 25 %\ %
s~ 20°C -10°C ‘\\
> N

2.0

0 50 100 150 200 250 300
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\ 20°C
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2.0
0
0 100 200 300 400 500
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Operating voltage vs. load resistance

3.2

3.0

28 ——=

2.6

2.4 20°C

Voltage (V)

2.2

Load: (kQ) * 2 34 6 10 20 3040 60 100
(mA) 2 1 05 03 0.2 0.1 0.05 0.03

Capacity vs. load resistance

Operating voltage vs. load resistance

3.2

3.0

2.8

2.6

2.4 20°C

Voltage (V)

22}

Load: (kQ) 1 2 3 4 6 10 20 30 40 60 100
1 1 L L L 1
(mA) 2 1 05 03 02 0.1 005 003

Capacity vs. load resistance

30 40
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25 35
— L A—TT1 —
g 20 = g ¥ P
E E % /
= 15 2 20 7
S zooc (S} o
§ " % 15| 20°C
10
O © 5
Cut off voltage: 2.0V ; Cut off voltage: 2.0V
Load: (k) 1 L2 3 4 N 5 20 N 20 3:0 40 qo 1.CO Load: (KQ) 1 2 3.4 6 10 20 30 40 60 100
(mA) 2 1 05 03 02 0.1 0.05 0.03 (mA) 2 1 05 03 02 0.1 0.05 0.03
- . . .
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INDIVIDUAL DATA SHEETS

CR1612

Discharge temperature characteristics

CR1616

Discharge temperature characteristics

Load: 30K
3.0 (95pA)
60°C
\ / \ »
— V4
b 20°C / T
o 25 /
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S
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0.1 1 10 100
Load: (k) " " " PR " " 1
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Capacity vs. load resistance

Operating voltage vs. load resistance
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//’ —T |
—~ 28 — I
2 60°C T L1
% 2.6
g ,,e0c L
= 2
>
2.2 |-10°C
Load: (kQ) 1 2 3 4 6 10 20 30 40 60 100
1 1 L 1 1 L L
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Capacity vs. load resistance
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45 50 l’l;' —
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< 35 c 40 v
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[3) ©
Z o § “rod
s 1oltoC
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0 Cut off voltage: 2,0V 1 2 34 6 10 20 3040 60 100
& ka0t 1 10 100 Load: (KQ) . R L L L N L 1
Load: (K2 ) . M M (mA) 2 1 05 03 02 01 005 003
(mA) 2 1 050302 01 0.050.03
= - - -
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INDIVIDUAL DATA SHEETS

CR1620

Discharge temperature characteristics

CR1632

Discharge temperature characteristics

20°C 60°C Load: 30KQ(95uA)
3.0 Vi '4
A | e
S 7 —
s -10°C \ O
g 25
o
E \
2.0

0 100 200 300 400 500 600 700 800 900 1000
Duration (h)

y 60°C 20°C Load: 15KQ(190pA)
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A I —
S 10c” [
o 25
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E \
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0 100 200 300 400 500 600 700 800

Operating voltage vs. load resistance

3.2

3.0

2.8

2.6
20°C

2.4

Voltage (V)

2.2

Load: (kQ) 1 2 3 4 6 810 20 30 40 60 80100

: : 1 L : 1 1 1
(mA) 2 1 05 03 02 0.1 0.05 0.03

Capacity vs. load resistance

Duration (h)

Operating voltage vs. load resistance

3.2
3.0 H
258 T
E - 1 ,__/
o 26 60°C =
g o
£ 24 20°C
>
2.2 ! 10°C
Load: (k Q) 1 2 3 4 6 10 20 30 40 60 100
. " " 1 1 1 1 1 1
(mA) 2 1 05 03 0.2 0.1 0.05 0.03

Capacity vs. load resistance

80 150
60°C X
< —— 1 [ | — o 15 coe —
T 60— < 00| 20°C |
= 20°C / £
S a0 % 75
g / g
© 20 g %0
-10°C © 25
Cut off voltage: 2.0V
0 Cut off voltage: 2.0V
Loadi(ke) t , 2 4 6 810 20 40 50 80100 0 1 2 3 4 6 10 20 30 40 60 100
(mA) 2 1 05 03 02 0.1 0.05 0.03 Load: (K ) . . 1 - 1 P
(mA) 2 1 05 03 02 0.1 0.05 0.03
- - - -
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INDIVIDUAL DATA SHEETS

CR2012

Discharge temperature characteristics

CR2016

Discharge temperature characteristics

Load: 30KQ(951A)
3.0
— 20°C

S 60°C
g \/\ 4
o 25 -10°C N
S \
= N
>

2.0

0 100 200 300 400 500 600 700

Duration (h)

60°C Load: 15K Q(190pA)
¥
3.0
\_ 20°C’ \
S a0c’ \\
o 25
(=]
8
§ \
2.0
0 100 200 300 400 500 600

Duration (h)

Operating voltage vs. load resistance

3.2 60°C
3.0

2.8
2.6
2.4
2.2

-10°C 20°C

Voltage (V)

Load:(M) &1 02030406 1 2 34 6 810

(HA) 20 10 5 3 2 1 05 03

Capacity vs. load resistance

Operating voltage vs. load resistance

3.2 I

3.0

60°C .

—
| ——1

2.8 -
20°C EERsy

2.6 i

2.4

Voltage (V)

-10°C

2.2

4
Load: (kQ) 1 2 3 6 10 20 30 40 60 100

1 1 1 1
(mA) 2 1 05 03 0.2 0.1 0.05 0.03

Capacity vs. load resistance

60
100 3 —_——

= %0 I/_ o C/// LT
_qc: 20°C = 80 20°C >
£ 40 < o
= E w0
5 30 2
© [}
o © 40 0
8 20 % -10°C

10 © 2

Cut off voltage: 2.0V 0 Cut off voltage: 2.0V
Load: (KQ) 1 2 3 4 . 6 .10 ] 20 .30 40 .60 J;OO Load: (KQ) 2 3 4 6 10 20 30 40 60 100
(mA) 2 1 05 03 02 0.1 0.05 0.03 (mA) 2 1 05 0.3 02 0.1 0.05 0.03
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INDIVIDUAL DATA SHEETS

CR2025

Discharge temperature characteristics

CR2032

Discharge temperature characteristics

o /60°c Load: 15KQ(190pA) 20 20}0 69°C Load: 15KQ(190pA)
. - / \'\ La
L 20°C — S 7 ——
g 25 1o0'c ! \\\ % 25 i \N
() -2 = !
g ) = \
S A
2.0 201
0 100 200 300 400 500 600 700 800 900 0 200 400 600 800 1000 1200
Duration (h) Duration (h)
Operating voltage vs. load resistance Operating voltage vs. load resistance
3.2 3.2
3.0 —— 3.0 X | — =
- T | 1 . 60°C _— T
— ' 60°C LT = ’ 11
2 26 — 2 26 20°C -
© ' 20°C o ’ I/
g 24 - g 24 .
% -10°C % -10°C
> 22 > 22
Load: (kQ) 1 ) 2 .3 4 6 .10 ) 20 ::,0 40 I60 :LICO Load: (kQ) ) 2 .3 4 . 6 .13 ) 20 ?0 40 I60 1IC0
(mA) 2 1 05 0.3 0.2 0.1 0.05 0.03 (mA) 2 1 05 03 02 0.1 0.05 0.03
Capacity vs. load resistance Capacity vs. load resistance
180 —— ———==zo|
- s0c___ | 250 I I I l I l l I
60°C o ————
g J P3 g 200 miss;
£ 120 S0°C , T s 20( |
2 9 / =
é § 100| -10°C
8 60! 10°C 8
30 50
0 Cut off voltage: 2.0V o Cut off voltage: 2.0V
load:(ke) 1 2 3 4 6 10 20 3040 60 100 Load: (KO ) 2 3 4 6 10 20 30 40 60 100
(mA) 2 1 05 03 02 01 0.05 0.03 (mA) 2 1 0..5 o..3 ol.z o..1 o..os 0..03
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INDIVIDUAL DATA SHEETS

CR2320

Discharge temperature characteristics

CR2330

Discharge temperature characteristics

60°C Load: 15KQ(190pA
3.0\ 4 20°C _
L
S By \
b -1
= 5 o°c
[=2]
S \
5
e A\
2.0
0 200 400 600 800

Duration (h)

Load: 15KQ(190uA)

20 20°C
. 60°C —
N
g 10°C 7 \
- N\)
(=]
8
o
S A\
2.0
0 400 800 1200 1600

Duration (h)

Operating voltage vs. load resistance

a1
60°C
< 28 E\
< -10°C .
o 26 20°C
[=2}
8 24
o
> 22
Load: (M Q) 01 . 0.2 0'.3 o.4lo.e .l . 2 .3 4 .6 81;0
(HA) 20 10 5 3 2 1 0.5 0.3

Capacity vs. load resistance

Operating voltage vs. load resistance

32 60°C
3.0 X ==
S 28 — 1\
© -10°C 20°C
g 26
8
£ 24
S
22
Load: (M) 01 02 0304 06 1 2 3 4 6 810
(uA) 20 10 5 3 2 T 05 0.3

Capacity vs. load resistance

150 300
60°C SR
g 125760C [ = 250 %;——-::,,--’——
£ 100 A\ T 200 Sanll
P = ! 20°C
s 20°C 2 150 -10°C
] o Q
% 50 oc g 100
© 3]
25 50
Cut off voltage: 2.0V o Cut off voltage: 2.0V
Load: (KQ) .2 3 4 6 10 20 3040 60 100 Load: (KO ) 2 3 4 6 10 20 3040 60 100
(mA) 2 1 05 03 02 01 005 003 (mA) 2 1 05 03 02 01 005 003
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INDIVIDUAL DATA SHEETS

CR2354

Discharge temperature characteristics

CR2412

Discharge temperature characteristics

60°C Load: 7.5KQ 35 ] Load: 15KQ
3.0 20°C (380pA) - 60°C (190pA)
< =~ <~ 30 %’_\r
© RN A I —
g 25 — > L. -10°C —L RN
E 10 7N\ \\\\ < \
2.0
2.0 [ \ —t \‘ \}
0 400 800 1200 1600 135 100 200 300 400 600 700
Duration (h) Duration (h)
Operating voltage vs. load resistance Operating voltage vs. load resistance
3.2
32 G?C_ a 3.0
3.0 [ B
S 28| -10°C chgc _ 28 20°C
g 26 S 26
2 )
S 24
g Y r_g 2.4
: > 22
2.0
Load: (M Q) 0.1 02 03 04 06 1 2 34 6 810 Load'?klﬂ\ 1 10 100
(HA) 26 T 2 T 05 03 () 2 1 05 0302 0.1 005003
Capacity vs. load resistance Capacity vs. load resistance
600
l60"0 — 100 -
500 T
< l L AT = 80 20°C
é 400|  20°C a0 ] B
2 = 60
e =
% 300 § 2o
© 200 S
20
Cut off voltage: 2.0V )
L 10,0 1 2 4 6 10 20 30 40 60 100 Cut off voltage: 2,0¥
oad: (KQ)___, X L L L L L R ko 0L 1 10 100
ma) 2 1 05 03 02 01 005 003 Load: (K& ) . — . M
(mA) 2 1 050302 01 005003
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INDIVIDUAL DATA SHEETS

CR2477

Discharge temperature characteristics

CR3032

Discharge temperature characteristics

3.0
Load: 2.7KQ
— s 60°C
25
S \
(]
S
0°C
00 250 500 750 1000 1250
Duration (h)
Operating voltage vs. load resistance
N 11 I
3.0 T = ]
> 2.8 ”———-,\I ~40°C
v 26 - 20°C
E’ 24 -10°C
g 2.2
Load: (M Q) | 0.01 , 0.1 , 1 ,
(mA) 1 0.1 0.01 0.001

Capacity vs. load resistance

Load: 7.5KQ (380pA)
Ne—— o
3.0 > /60 C
7
— /
> 25 20°C o
° . -10°C ”
(=)
g
s
2.0
0 200 400 600 800 1000 1200 1400
Duration (h)

Operating voltage vs. load resistance

3.2 60°C
— | 1
30 - —
S I —
o 28 -10°c — 20°C
[=))
% 2.6
Z 24
Load: (M Q) 0.1 0.2 0.3 04 0.6 2 3 4 6 810
(nA) 20 10 5 3 2 1 0.5 0.3

Capacity vs. load resistance

600
60°C .
ol L | 0 LU
T 800 (e g )("’"——
£ c £ 400[——= 20°C
> 0°C = 10°C
£ 600 £
& S 300
Qo Q.
8 400 § 200
200 100 Cut off voltage: 2.0
0 L L Cut ol(f)(\)lgltage: 2.0V Load: (Kg)l 2 3 4 ) 6 .10 ) 20 .30 40 fso 1.00
Load: (KQ) h . ) ) mA) 2 1 05 03 02 01 0.05 0.03+
(mA) 0.3 0.03 0.003
= - - -
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COIN TYPE POLY CARBONMONOFLUORIDE (BR SERIES)

Coin type poly carbonmonofluoride (BR series “A” type) lithium batteries for high temperature usage

Overview

We have successfully extended the temperature limits at
which coin type poly carbonmonofluoride lithium
batteries can be used from the curreriC3t 150C by
replacing the material for the gaskets and separators
employed in these coin type lithium batteries with a
special engineering plastic and by incorporating an
electrolyte with a high boiling point.

Features

e Wider operating temperature range
The polyolefin plastic used in the past as the
material for the gaskets and separators has been
replaced with a new special engineering plastic, and
an electrolyte with a high boiling point has been
adopted. These innovations have made it possible to
use the new batteries at a temperature range
extending from -&C to 150C (-4C0C to
125°C with model BR2477A).

e Excellent storage properties with less self-
deterioration
Since these batteries are made of lithium, their self-
deterioration cannot be described as very low.
However, the self-deterioration has been reduced by
using chemically stable materials and excellent
preparation and sealing technology. The self-
deterioration rate over the course of one year at
room temperature for Panasonic's coin type lithium
batteries has thus been cut to approximately 0.5%.
This makes it possible to meet the demand for a
storage period of 10 or more years at room tempera-
ture.

e OQutstanding resistance to electrolyte leakage
The organic electrolyte used for lithium batteries
has very low creeping characteristics. The charac-
teristics of this electrolyte and Panasonic's topnotch
sealing technology combine to produce outstanding
resistance to electrolyte leakage.

e Approved under UL standards
All of Panasonic's coin type lithium batteries have
been approved by UL (Underwriters Laboratories
Inc.) of the U.S.

Applications

e Back-up power supplies in office automation
equipment, factory automation equipment, home
electrical appliances, etc.

e Power supplies for automotive electrical parts

e Power supplies for meters

If the desired application requires continuous exposure
to temperatures exceeding 120°C, please consult
Panasonic in advance.

Cutaway view

Lithium

Anode cap

Product developed
(Product currently available)
Engineering plastic
(polypropylene)
Engineering plastic
(polypropylene)
LiBF4/GBL
(LIBG4/GBL & DME)

Gasket

Separator

T Electrolyte

Case

Positive electrode mixture
(Poly-carbonmonofluoride)
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COIN TYPE POLY CARBONMONOFLUORIDE (BR SERIES) — CONTINUED

Specification Table

Electrical characteristics 20°C
Nominal Continuous Dimensions (Max.) Approx.
Model No. JIS IEC Nominal . drain weight
voltage (V) c?rgzﬁl)ty Standard Diameter Height 9)
(mA) (mm) (mm)

BR1225A™ 3 48 0.03 12.5 2.50 0.8
BRI632A 3 120 0.03 16.0 3.20 1.5
BR2330A 3 255 0.03 23.0 3.00 3.2
BR2477A 3 1000 0.03 24.5 7.00 8.0

* 1 Nominal capacity shown above is based on standard drain and cut off voltage down to 2.00/ at 20
* 2 Under Development

P.V.C. Cover Characteristics
Type | Model No. - - - BR, CR
With P.V.C. cover| Without P.V.C. cover | Nominal Voltage (V) | Nominal capacity (mAh)
BR2477A/HB 0 3 1000 CR2477/1HF
BR2477AHC 0 3 1000 CR2477/1HE
H type BR2330A/HA O 3 255 CR2330/1HT
BR2330A/HB 0 3 255 CR2330/1HT
BR1632A/HA 0 3 120 CR1632/1HF
BR1632A/HB 0 3 120 CR1632/1HE
V type BR2477ANA 0 3 1000 CR2477/1VC
BR1632A/VA O 3 120 BR1632/V1A
F type | BR1632A/FA O 3 120 CR1632/1F2
Others | BR2330A/GA 0 3 255 CR2330/1GU

Characteristics
Storage Characteristics (100C)

Load: (30K Q)

100

S BR2330A
S 80
£ \
i)
© 60
2 \
S
T 40 CR2330 BR2330
[+
o

20

0

0 50 100 150 200

Storage period (Days)

BR1225A

Discharge temperature characteristics-BR1225A Storage Characteristics (100C)
35 Load: (30KQ ) 3.0
150°C | 175°c 3 Load: (30KQ )
> 100°C
a0 = é /\
g ~ R g 25 After storage for 2 years at 100°C - <« Initial
% . 4 ™~ 20°C 60°C % % After storage for 500 hours at 150°C N \
[ . ©
s T T\ : A\ \
)R

0 100 200 300 400 500 600 700 0 100 200 300 400 500 600 700
Duration (h) Duration (h)
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COIN TYPE POLY CARBONMONOFLUORIDE (BR SERIES) - CONTINUED

BR1632A

Discharge temperature characteristics

Storage Characteristics

35 ) I Load: (15KQ)
— 150°C 125°C
- 100°C
s 7€ 60°C

Voltage (V)
N
7

-10°c\

RN

VAN

2.0

500

750

1000 1250 1500

Duration (h)

Voltage (V)

3.0

Load: (30KQ )

g
wul

After storage for 200 days at 100°C

- —Initial
After storage for 500 hours at 150°C

n
=)

\

750 1000
Duration (h)

250 500

1250

1500 1750

BR2330A

Discharge temperature characteristics

Storage Characteristics

3.0
3.5
150°C _125°C I Load: (15K ©) Load: (30KQ )
2 100°C 7
T — Initial
o L S\
> N N\ 2 After storage for 100 days at 100°C \\
@ r R o After storage for 500 hours at 150°C e
g 25 //\\ ™~ 20°c_| 60 Cv g —
o -10° ]
S 10°C \ \ }\\ s
\ AVANAN
0 500 1000 1500 2000 2500 3000 3500
0 400 800 1200 1600 .
Duration (h) Duration ()
Discharge temperature characteristics Storage Characteristics
3.0
35 I Load: (5.1K Q)
125°C. Load: (5.1KQ2)
100°C
3.0
— — 25
; - N \\ b After storage for 40 days at 100°C - \\4—— Initial
~ [}
% - 20°C TOT\:& 2
A G S PN - S \\
g -10°C \\ \\ \ > 20
2.0
0 400 800 1200 1600 2000 2400 0 400 800 12(_)0 1600 2000 2400
Duration (h)
Duration (h)
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PRECAUTIONS

Precautions for handling coin type lithium batteries
Please observe the following precautions to keep
batteries in good condition.

Precautions for storage

e Avoid storing batteries at unusually high or low
temperatures.

e Store batteries in a low-humidity location with little
temperature variation. If batteries are stored in a
humid place, moisture may condense on them,
exerting an adverse influence on their electrical
characteristics.

e Keep batteries away from direct sunlight.

Handling precautions

e When measuring the battery voltage, use an instru-
ment with an internal resistance of 1@\br higher.

e Before loading batteries in equipment, check that
the terminals are clean and not deformed; if dirty,

clean and dry the terminals before loading batteries.

e Batteries of different types or grades have different
characteristics even when they have the same size
and shape. Carefully check the labels on batteries
when replacing.

e Lithium batteries show a high voltage even when
only a slight capacity is remaining, which can be
misunderstood as having sufficient capacity avail-
able. When any one out of two or more batteries in

use together is exhausted, replace all batteries at the

same time, even if they still show a high voltage.

e When mounting batteries with terminals onto a
printed circuit board, etc. by dipping in a soldering
bath, limit the dipping time to 5 seconds or less;
dipping for a longer time may exert an adverse
influence on the electrical characteristics such as
voltage and capacity. Use extreme caution not to
drop batteries into the soldering bath during the
dipping; if dropped, batteries may rupture due to
abrupt heating. Avoid direct soldering to batteries.
Also, do not use reflow soldering.

* For details, refer to "Guide to correct soldering of
lithium batteries with terminals" on page 94.

e Avoid inserting batteries into antistatic materials or
wrapping the board mounted with batteries in con-
ductive sheets, which may cause a voltage drop or
consumption of the capacity.

* For details, refer to "Use caution with antistatic
conductive materials" on page 96.

Do not put two or more batteries loosely in a bag or
container; external shorting between batteries may
cause voltage drop or consumption of the capacity.
* For details, refer to "Use caution in allowing
batteries to contact each other" on page 97.

When two or more batteries are used in series,
inversion of polarity may occur in a battery near the
end of its life. This indicates that the battery has
become exhausted first. This is not an abnormal
condition.

If a voltage drop due to shorting, even momentarily,
occurs in lithium batteries, it takes a period of time
for the voltage to recover. In such a situation, use
caution not to check the voltage of the battery before
sufficient recovery time, or it may lead to a
misjudgment that the battery is defective.

Precautions in equipment design

For mounting batteries, avoid high-temperature
locations and protect them from foreign materials.
When a battery and another power source are to be
used together in the equipment circuit, design the
circuit so as not to allow a current from the other
power source to flow into the battery.

If lead wires and connection terminals such as tab
terminals are needed for batteries, Panasonic can
supply external terminals (connectors, etc.) on
request.

For the contact point on power supply terminals, use
nickel-plated iron, nickel-plated stainless steel or
higher grade materials.

For ensuring stable contact, apply a contact pressure
of 2N~10N (approx. 200~1000 gf).

* For details, refer to "Ensuring positive battery
contact with equipment" on page 95.
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