NICKEL METAL HYDRIDE BATTERIES: INDIVIDUAL DATA SHEET

o . Typical Char haracteristi
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Specifications o
mm inch 0.9 240mA(0.2 1t) _|
Diameter 14.5+0/-0.7 0.57+0/-0.03 0-80 1 5 3 4 = o
Height 43.0+0/-1.0 1.69+0/-0.04 Discharge Time (hours)
Approximate Grams Ounces
Weight 23 0.81
Nominal Voltage 1.2v 18 I T T T T
Aver o 1220 mAh 17 Charge: 1200mA(1 It) D:Ihurs,20°C_
Discharge verage ‘6 Discharge Temperature: 20°C
g .
Capacity Rated (Min.) 1150 mAh 15
2
Approx. Internal impedance 19mO g 14
at 1000Hz at charged state. m £ 13 "
> 12 —
Charge Standard 120mA (0.1lt) x 16hrs. P I \\
Rapid 1200mA (1It) x 1.2 hrs. 1.0 \
o s — 1200mA(L It
Standard c F S I R I B R R 2400mA22 lt; 1
Charge 0°Ct045°C | 32°Fto 113°F 038 PR !
o - - S < < 0 10 20 30 40 50 60 70 80 90 100
z % Rapld 0Cto40°C 32'Fto 104°F Discharge Time (minutes)
25 Discharge -10°Ct0 65°C | 14°F to 149°F
£EE <1year 20°Ct035°C | -4Fto 95°F
()]
F~ | Storage < 3 months -20°C to 45°C -4°F to 113°F
<1 month -20°C t0 55°C -4°F to 131°F
* After charging at 0.1t for 16 hours, discharging at 0.2It.
** For reference only.
Battery performance and cycle life are strongly affected by how they
are used. In order to maximize battery safety, please consult Panasonic
when determining charge / discharge specs, warning label contents
and unit design.
Note: [It] was previously expressed as [C]. [It] is an IEC standard expression
for the amount of charge or discharge current and is expressed as:
It(A) = Cn (Ah)/1h.
« [It] is the reference test current in ampres
« [Cn] is the rated capacity of the cell or battery in Ampere-hours.
n = the time base [hours] for which the rated capacity is declared
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NICKEL METAL HYDRIDE BATTERIES: INDIVIDUAL DATA SHEET

H H R 150AA Cylindrical AA size (HR 15/51)

Dimensions (with Tube)

Typical Charge Characteristics
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Charge: 1500mA(1 It) CI2hrs.

Voltage (V)

$14.58,

. 50540 Typical Discharge Characteristics

1.8 T T T
Charge: 1500mA(1 It) CIT2hrs,20°C

17 Discharge Temperature: 20°C

16
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Voltage (V)

1.1

Specifications

1.0 \
inch 0.9

0.57+0/-0.03 0.8 o
1.97+0/-0.06
Ounces
0.92

mm
14.5+0/-0.7
Height 50.0+0/-1.0

Approximate Grams
Weight 26

—— 300mA(0.2 It)

1 2 3 4 5 6
Discharge Time (hours)

Diameter

Nominal Voltage 1.2v 18

1580 mAh L7
16

T T T T T
Charge: 1500mA(1 It) [T 2hrs,20°C |
Discharge Temperature: 20°C

kK
Discharge Average

Capacity*

Rated (Min.) 1500 mAh

Approx. Internal impedance
at 1000Hz at charged state.

12f
Charge Standard 150mA (0.1It) x 16hrs. =

Rapid 1500mA (11t) x 1.2 hrs. o \
: - \
°C °F

15

1.4
20mQ

13

Voltage (V)

—— 1500mA(1 It) |

0.9

Charge

0°Cto 45°C

32°F to 113°F

Rapid

0°C to 40°C

32°F to 104°F

DI

scharge

-10°C to 65°C

14°F to 149°F

Standard o0 I A R R B B e 3000mA(2 It)
1 1

0.8
0
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Discharge Time (minutes)

Ambient
Temperature

Storage

<1year

-20°Cto 35°C

-4°Fto 95°F

< 3 months

-20°C to 45°C

-4°F to 113°F

< 1 month

-20°C to 55°C

-4°F to 131°F

* After charging at 0.1t for 16 hours, discharging at 0.2lt.
** For reference only.

Battery performance and cycle life are strongly affected by how they
are used. In order to maximize battery safety, please consult Panasonic
when determining charge / discharge specs, warning label contents
and unit design.

Note: [It] was previously expressed as [C]. [It] is an IEC standard expression
for the amount of charge or discharge current and is expressed as:
It(A) = Cn (Ah)/1h.

« [It] is the reference test current in ampres

* [Cn] is the rated capacity of the cell or battery in Ampere-hours.

n = the time base [hours] for which the rated capacity is declared
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This information is generally descriptive only and is not intended to make or imply any representation, guarantee or warranty with respect to any cells and batteries. Cell and battery designs/specifications are subject to
maodification without notice. Contact Panasonic for the latest information.




NICKEL METAL HYDRIDE BATTERIES: INDIVIDUAL DATA SHEET

Typical Charge Characteristics

H H RZOOA Cylindrical 4/5A size (HR 17/43)

Dimensions (with Tube)
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Typical Discharge Characteristics

1.8 T T T
Charge: 1700mA(1 It) CI2hrs,20°C
17 Discharge Temperature: 20°C

16
15
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1.2 \

11 N\
1.0 Y
inch 0.9

0.67+0/-0.03 0.80
1.69+0/-0.06
Ounces
1.13

(=)

Voltage (V)

Specifications

mm
17.0+0/-0.7
43.0+0/-1.5

Approximate Grams
Weight 32

—— 400mA(0.2 It)

1 2 3 4 5 6
Discharge Time (hours)

Diameter
Height

Nominal Voltage 1.2v 1.8

2040 mAh 17
16

15
14
13

T T T T T
Charge: 1700mA(0.85 It) [14hrs,20°C
Discharge Temperature: 20°C

*k
Discharge Average

Capacity*

Rated (Min.) 2000 mAh

Approx. Internal impedance

at 1000Hz at charged state. 20mQ

Voltage (V)

Standard
Rapid

200mA (0.11t) x 16hrs. 11
2000mA (1It) x 1.2 hrs. 10
OC OF 09

Charge

—— 2000mA(L It) |

Standard

Charge

0°Cto 45°C

32°Fto 113°F

Rapid

0°Cto 40°C

32°F to 104°F

Di

S

charge

-10°C to 65°C

14°F to 149°F

Ambient
Temperature

Storage

<1year

-20°Cto 35°C

-4°Fto 95°F

< 3 months

-20°C to 45°C

-4°F to 113°F

< 1 month

-20°C to 55°C

-4°Fto 131°F

0.8
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......... 4000mA(2 It)
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Discharge Time (minutes)

* After charging at 0.1It for 16 hours, discharging at 0.2lt.

** For reference only.

Battery performance and cycle life are strongly affected by how they
are used. In order to maximize battery safety, please consult Panasonic
when determining charge / discharge specs, warning label contents

and unit design.
Note: [It] was previously expressed as [C]. [It] is an IEC standard expression
for the amount of charge or discharge current and is expressed as:
It(A) = Cn (Ah)/1h.
« [It] is the reference test current in ampres
« [Cn] is the rated capacity of the cell or battery in Ampere-hours.
n = the time base [hours] for which the rated capacity is declared
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This information is generally descriptive only and is not intended to make or imply any representation, guarantee or warranty with respect to any cells and batteries. Cell and battery designs/specifications are subject to
maodification without notice. Contact Panasonic for the latest information.



NICKEL METAL HYDRIDE BATTERIES: INDIVIDUAL DATA SHEET

Typical Charge Characteristics

H H RZOOSC P Cylindrical 4/5SC size (HR 23/34)

Dimensions (with Tube) () :
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Charge: 2000mA(1 It) CI2hrs.

Q\\
%
Voltage (V)
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1

34.0'0 Typical Discharge Characteristics

1.8
1.7
L ) 1.6

(=) 15

1.4

Charge: 2000mA(1 It) [1.2hrs,20°C _|
Disharge Temperature: 20°C

1.3
. . 1.2
Specifications 11 ™~
1.0 \

0.9 —— 2000mA(1 It)
0.91+0/-0.04 05 ™
1.34+0/-0.06 "0 10 20 30 40 50 60 70 80 90 100

Discharge Time (minutes)

Voltage (V)

mm inch
23.0+0/-0.1
Height 34.0+0/-1.5

Approximate Grams
Weight 42

Diameter

Ounces
1.48

Nominal Voltage 1.2v

16
Discharge 2100 mAh 15

! 1.4
Capacity* Rated (Min.) 1900 mAh 13

Approx. Internal impedance
at 1000Hz at charged state.

T T T T T
Charge: 2000mA(1 It) [1.2hrs,20°C |
Disharge Temperature: 20°C

Average**

1213

5mQ

11pP% —~

Charge Standard 200mA (0.11t) x 16hrs. 1.0 <

Rapid 2000mA (1It) x 1.2 hrs. 0.8 5
°c °F 0.8

Voltage (V)

Standard 0.7 — 10A

Charge

0°Cto 45°C

32°Fto 113°F

Rapid

0°C to 40°C

32°F to 104°F

Di

S

charge

-10°C to 65°C

14°F to 149°F

Ambient
Temperature

Storage

< 2 years

-20°Cto 35°C

-4°Fto 95°F

< 6 months

-20°C to 45°C

-4°Fto 113°F

=== 20A

0.6 1
0 2 4 6 8 10 12 14 16 18 20

Discharge Time (minutes)

* After charging at 0.1t for 16 hours, discharging at 0.2It.

** For reference only.

Battery performance and cycle life are strongly affected by how they
are used. In order to maximize battery safety, please consult Panasonic
when determining charge / discharge specs, warning label contents
and unit design.

Note: [It] was previously expressed as [C]. [It] is an IEC standard expression
for the amount of charge or discharge current and is expressed as:
It(A) = Cn (Ah)/1h.

« [It] is the reference test current in ampres

« [Cn] is the rated capacity of the cell or battery in Ampere-hours.

n = the time base [hours] for which the rated capacity is declared
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This information is generally descriptive only and is not intended to make or imply any representation, guarantee or warranty with respect to any cells and batteries. Cell and battery designs/specifications are subject to
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NICKEL METAL HYDRIDE BATTERIES: INDIVIDUAL DATA SHEET

HHR210A cyiindgrical Asize (HR 17/50) Typical Charge Characteristics
i i i 2.0 —
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Typical Discharge Characteristics
1.8
Charge: 2100mA(1 It) [IT2hrs,20°C
17 Discharge Temperature: 20°C 1
16
15
S 14
\_ J >
2 13
=) g 1
. . 1.1 \\
Specifications 10 \
mm inch 0.9
- 08 —— 420mA(0.2 It)
Diameter 17.0+0/-0.7 0.67+0/-0.03 o 1 > 3 4 5 5
Height 50.0+0/-1.5 1.97+0/-0.06 Discharge Time (hours)
Approximate Grams Ounces
Weight 38 1.34
Nominal Voltage 1.2v 18 . . . . .
A o 2 AR 17 Charge: 2100mA(1 It) E’EIhﬂrs,ZO”C ]
Discharge verage 00 m 1-6 Discharge Temperature: 20°C
g .
Capacity Rated (Min.) 2100 mAh o 15
Approx. Internal impedance 2 14
at 1000Hz at charged state. 20mQ g 1.3 \
12k ——
Charge Standard 210mA (0.11t) x 16hrs. 1l ——
Rapid 2100mA (11t) x 1.2 hrs. o . N\
°c °F 09 — 2100mA(1 1t) |
11 1 1T 1T 1 = 4200mA(2 It
, | cnarge | Standard 0'Cto45°C | 32°Fto 113°F 08 e D
g - 5 S 0 s 0 10 20 30 40 50 60 70 80 90 100
;,EJ % Rapid 0°Cto40°C 32°F to 104°F Discharge Time (minutes)
55 Discharge -10°C to 65°C 14°F to 149°F
£EE <1year 20°Ct035°C | -4Fto 95°F
()]
F~ | Storage < 3 months -20°C to 45°C -4°F to 113°F
<1 month -20°C t0 55°C -4°F to 131°F
* After charging at 0.1t for 16 hours, discharging at 0.2lt.
** For reference only.
Battery performance and cycle life are strongly affected by how they
are used. In order to maximize battery safety, please consult Panasonic
when determining charge / discharge specs, warning label contents
and unit design.
Note: [It] was previously expressed as [C]. [It] is an IEC standard expression
for the amount of charge or discharge current and is expressed as:
It(A) = Cn (Ah)/1h.
« [It] is the reference test current in ampres
« [Cn] is the rated capacity of the cell or battery in Ampere-hours.
n = the time base [hours] for which the rated capacity is declared
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NICKEL METAL HYDRIDE BATTERIES: INDIVIDUAL DATA SHEET

Typical Charge Characteristics

H H R2 1OAA/B Cylindrical AA size (HR 15/51)

Dimensions (with Tube) (mm) .
Charge: 1100mA (0.55 It), -AV=5mV
18
s 10 — =
% 14 B i s W e P PR
214518, 3
> 12
— 0°C
---20°C
< (+) > 1.0 bt — ... 40°C
( ) 2%, 20 40 60 80 100 120 140 160
Discharge Time (hrs.)
. 5059, Typical Discharge Characteristics
1.8
17 Charge: 200mA(0.1 It) x 16 hrs., 20°C
’ Discharge Temperature: 20°C
16
—~ 15
% 14
. J v 213
= ———
(-) S 12 —
11 N
e 1.0 200mA
Specifications 09 (.21t
- 08
mm inch 0 1 2 3 4 5 6
Diameter 14.5+0/-0.7 0.57 +0/-0.3 Discharge Time (hours)
Height 50.5 +0/-1.0 1.99 +0/-0.5
Approximate Grams Ounces
Weight 29 1.02
Nominal Voltage 1.2V 1.8
17 Charge: 1100mA (0.55t), -AV, 20°C
Discharge Average** 2080mAh 1'6 Discharge Temperature: 20°C
Capacity* '
pacity Rated (Min.) 2000mAh S 15
< 14
Approx. internal Impedance 25m0 S 13
at 1000Hz at charged state. £ N T/
Charge Standard 200mA (0.11t) x 16 hrs. 1 —— —~
Rapid 1200mA (1It) x 2 hrs. 1.0 \
4000mA  2000mA
Standard < i g': @0 -
o Charge 0°C to 45°C 32°F to 113°F "0 10 20 30 40 5 60 70 80 90 100
£ 2 Rapid 0°C to 40°C | 32°F to 113°F Discharge Time (min.)
89 Discharge -10°C t0 65°C | 14°F to 149°F
<E <lyear | -20°Cto35°C | -4°Fto 95°F
2
Storage [<3months | -20°C to 45°C | -4°F to 113°F
<1 month -20°C to 55°C -4°F to 131°F

* After charging at 0.1It for 16 hours, discharging at 0.2lt.
** For reference only.
Battery performance and cycle life are strongly affected by how they
are used. In order to maximize battery safety, please consult Panasonic
when determining charge / discharge specs, warning label contents

and unit design.
Note: [It] was previously expressed as [C]. [lt] is an IEC standard expression
for the amount of charge or discharge current and is expressed as:
It(A) = Cn (Ah)/1h
* [If] is the reference test current in ampres
* [Cn] is the rated capacity of the cell or battery in Ampere-hours.
n = the time base [hours] for which the rated capacity is declared
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NICKEL METAL HYDRIDE BATTERIES: INDIVIDUAL DATA SHEET

H H R2 1OAH Cylindrical A size (HR 17/50)

Typical Charge Characteristics

2.0
1.9
1.8
1.7
1.6
15

Voltage (V)

13
1.2
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0.9

14 =

I

Charge:210mA(0.1 It) [I6hrs.

0.8
0
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Charge Time (hours)

Typical Discharge Characteristics

120
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Capacity Ratio (%)

-20

|

|_ Charge: 210mA(0.1 It) [I5hrs
Disharge: 420mA(0.2 It),cut off voltage 1.0V
"~ Disharge Temperature: 25°C

|

| | | 1
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Temperature (°C)
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Voltage (V)

Dimensions (with Tube) (mm)
@&
N
217.058; _
*)
( \ A
I 50.0:%s
\. J Y
(=)
Specifications
mm inch
Diameter 17.0+0/-0.7 0.67+0/-0.03
Height 50.0+0/-1.5 1.97+0/-0.06
Approximate Grams Ounces
Weight 38 1.34
Nominal Voltage 1.2v
Discharge Average ? 2050mAh
Capacity * Rated (Min.) 1900mAh
Approx. internal Impedance
at 1000Hz at charged state. 20mQ
Charge Stand.ard 210mA (0.11t) x 16 hrs.
Rapid -
C °F
Standard - " - "
Charge -10°C to 60°C 14°F to 140°F
- g Rapid - -
% g Discharge -10°C to 60°C 14°F to 140°F
g % <1vyear -20°Ct035°C | -4°Fto 95°F
= <3 months | -20°C to 45°C -4°Fto 113°F
Storage - - - -
< 1 month -20°Cto 55°C -4°F to 131°F
< 1 week -20°Ct0 60°C | -4°Fto 140°F

1 After charging at 0.1t for 16 hours,

2 For reference only.
Battery performance and cycle life are strongly affected by how they

are used. In order to maximize battery safety, please consult Panasonic

discharging at 0.2It.

when determining charge / discharge specs, warning label contents
and unit design.

Note:

[It] was previously expressed as [C]. [It] is an IEC standard expression

for the amount of charge or discharge current and is expressed as:
It(A) = Cn (Ah)/1h.
« [It] is the reference test current in ampres
* [Cn] is the rated capacity of the cell or battery in Ampere-hours.
n = the time base [hours] for which the rated capacity is declared

Panasonic

Charge: 210mA(0.1 It) [I6hrs,25°C

Disharge: 420mA(0.2 It)

’;
==Y/

2 3 4 5 6
Charge Time (hours)

NICKEL METAL HYDRIDE HANDBOOK

modification without notice. Contact Panasonic for the latest information.
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NICKEL METAL HYDRIDE BATTERIES: INDIVIDUAL DATA SHEET

H H RZSOSC H Cylindrical SC size (HR 23/43)

Dimensions (with Tube) (mm)
(")
/¢23.0:?.D
)
f ~N
43.0%%5
\§ J
(=)
Specifications
mm inch
Diameter 23.0+0/-1.0 0.91+0/-0.04
Height 43.0+0/-1.5 1.69+0/-0.06
Approximate Grams ounces
Weight 55 1.94
Nominal Voltage 1.2V
Discharge Average ? 2650 mAh
Capacity * Rated (Min.) 2500 mAh
Approx. Internal impedance 5mQ
at 1000Hz at charged state.
Standard 250mA x 16hrs.
Charge Rapid? 1250mA x 2.4 hrs.*
125mA x 32 hrs.
Low Rate 83mA x 48 hrs.
Standard _e =
Charge -10°Ct0 60°C | 14°F to 140°F
. < Rapid -10°Ct045°C | 14°F to 113°F
G @ Discharge -10°C t0 60°C | 14°F to 140°F
283 < 1year -20°Cto35°C | -4°Fto 95°F
<5 | stora <6 months | -20°Cto 45°C | -4°Fto 113°F
= ge 5 5 s s
< 1 month -20°C to 55°C -4°F to 131°F
< 1 week -20°C to 65°C -4°F to 149°F

1

3 Need specially designed control system

After charging at 0.1It for 16 hours, discharging at 0.2It.

For reference only.

Control System:
dT/dt cut-off; 1 to 2°C/min

-AV cut-off; -AV per cell = 5 to 10 mV

T-control; T=65°C
Rapid charger timer; 2.4h (at 1.25a)
Trickle timer; within 2h

4 With control system
Battery performance and cycle life are strongly affected by how they
are used. In order to maximize battery safety, please consult Panasonic
when determining charge / discharge specs, warning label contents

and unit design.

Panasonic

Typical Charge Characteristics

2.0 3
Charge: 0.1lt x 15h at 25, 40, 60°C  Rest: 3h
18 Discharge: 0.1ltto 1.0V at 25°C
< 16
2
() Lem=mt====z==
o 14 = |
< |
=
> 12 s
----25C
Lo — 40°C |
........ 60°C
0.8
0 500 1000 1500 2000 2500 3000 3500 4000 4500
Capacity (mAh)

Typical Discharge Characteristics

20 Charge: 0.5ltx2.4hat25°C  Rest: 1h
18 Discharge: 1, 2, 3ltto 0.8V at 25°C
- 16
2
[}
o 14
©
=
o
> 12
“.'- [}
10 N ---- 1t |
— 2It
........ 3|t
0.8 ]
0 500 1000 1500 2000 2500 3000 3500 4000 4500
Capacity (mAh)
1.6
Charge: 0.5t x2.4h  Rest: 1h
15 Discharge: 10, 20, 30A to 0.8V at 20°C
1.4
13
‘>-’ 12
o ——— 10A |
g 20A
S
o 10 30A
> — I
0.9
A\
0.7
0.6
0 500 1000 1500 2000 2500 3000
Capacity (mAh)

Note:

It(A) = Cn (Ah)/1h
* [It] is the reference test current in ampres

* [Cn] is the rated capacity of the cell or battery in Ampere-hours.
n = the time base [hours] for which the rated capacity is declared

NICKEL METAL HYDRIDE HANDBOOK

maodification without notice. Contact Panasonic for the latest information.

[1t] was previously expressed as [C]. [It] is an IEC standard expression
for the amount of charge or discharge current and is expressed as:
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NICKEL METAL HYDRIDE BATTERIES: INDIVIDUAL DATA SHEET

H H R26OSC P Cylindrical SC size (HR 23/43)

Dimensions (with Tube) (mm)
@
/¢23.0fgo
)
4 N A
43.0%s
\_ Y, Y
(=)
Specifications
mm inch
Diameter 23.0+0/-1.0 0.91+0/-0.04
Height 43.0+0/-1.5 1.69+0/-0.06
Approximate Grams ounces
Weight 55 1.94
Nominal Voltage 1.2V
Discharge Average ? 2600 mAh
Capacity * Rated (Min.) 2450 mAh
Approx. Internal impedance 5mQ
at 1000Hz at charged state.
Charge Standgrd 260mA x 16hrs.
Rapid 2600mA x 1.2 hrs.
OC OF
o | charge |_>@ndard 0°Ct045°C | 32°Fto 113°F
= % Rapid 10°C to 40°C | 50°F to 104°F
25 Discharge -10°C to 65°C | 14°F to 149°F
£EE <1year -20°Ct035°C | -4°Fto 95°F
@ | Storage < 3 months -20°Ct045°C | -4°Fto 113°F
<1 month -20°C to 55°C -4°F to 131°F

1 Atter charging at 0.1It for 16 hours, discharging at 0.2lt.

For reference only.

Battery performance and cycle life are strongly affected by how they
are used. In order to maximize battery safety, please consult Panasonic
when determining charge / discharge specs, warning label contents

and unit design.

Note:

[It] was previously expressed as [C]. [It] is an IEC standard expression

for the amount of charge or discharge current and is expressed as:

It(A) = Cn (Ah)/1

h

* [It] is the reference test current in ampres
* [Cn] is the rated capacity of the cell or battery in Ampere-hours.
n = the time base [hours] for which the rated capacity is declared

Panasonic

Typical Charge Characteristics

20 Charge: 2600mA x 1.2 hrs.
1.8
LT
S| e
.......... — - -—
S 14} =—===---
8 -
kS
= 1.2
10 ---- oC
— 20°C
...... 40°C
0.8 ]
0 10 20 30 40 50 60 70 80 90 100
Charge Time (minutes)

Typical Discharge Characteristics

1.8
Charge: 2600mA x 1.2 hrs., 20°C
Discharge: 2600mA, 0°C, 20°C, 40°C
16
S 14
S
R o e v _
; 12 e L = \
N N
10 A S
—20°C
...... 40°C
0.8 -
0 10 20 30 40 50 60 70 80
Discharge Time (minutes)
1.8 5
Charge: 2600mA x 1.2 hrs., 20°C
Discharge: 10A, 20A, 20°C
16
2 14
©
>
g |
S LR
I S XV
——
1.0 ™
........ 10A
— 20A
0.8 - -
0 2 4 6 8 10 12 14 16 18 20
Discharge Time (minutes)

NICKEL METAL HYDRIDE HANDBOOK

modification without notice. Contact Panasonic for the latest information.
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This information is generally descriptive only and is not intended to make or imply any representation, guarantee or warranty with respect to any cells and batteries. Cell and battery designs/specifications are subject to




NICKEL METAL HYDRIDE BATTERIES: INDIVIDUAL DATA SHEET

H H R300C H Cylindrical C size (HR 26/50) for backup use

Typical Charge Characteristics

Dimensions (with Tube) (mm) 20
’ Charge: 300mA(0.1 It) x 16hrs.
18
16
@ O e
\V/ R
e
$25.890
/ 1.0 teees 10°C |
— 25°C
© N et
-~ N % o 2 4 6 8 10 20 30 40 50 60
Charge Time (hours)
+0 . . . .
50.0%9s Typical Discharge Characteristics
120
110
—
— 100 ' B
S ——e—a
_ ) ¥ 5 %0 N
(-) g o
S ficati 2 70
peCI Ications % 60 |—— Charge: 300mA (0.1 It) x 16 hrs. —————— —
mm inch (@) Charge Temperature: -10 to 60°C
50 [—— Discharge: 600mA (0.2 It)
Diameter 25.8+0/-1.0 1.02+0/-0.04 40| Cut-off Voltage: 1.0V i
Discharge Temperature: 25°C
Height 50.0+0/-1.5 1.97+0/-0.06 30 ! ! ! ! !
- 20 -10 0 10 20 30 40 50 60 70
Approximate Grams Ounces Temperature (°C)
Weight 80 2.82
Nominal Voltage 1.2v
Discharge Average ? 3300 mAh
Capacity * Rated (Min.) 3100 mAh 18
- Charge: 300mA(0.11t) x 16 hrs., 25°C
Approx. Internal impedance 5m0 Discharge: 10A, 20A, 25°C
at 1000Hz at charged state. 16
Standard 300mA (0.11t) x 16hrs. .
Charge Rapid® 1500mA (1It) x 2.4 hrs.* S 14
Low Rate e g .
S 12\ tteeieeieeininn
_ - e G S S
Standard 5 ¢ 5 _ F _ \\
Charae 0°Ct045°C | 32°Fto 113°F 10
3 g Rapid 10°C 10 40°C | 32°F to 104°F e 108
& Low Rate -10°C to 45°C 14°F to 149°F 087 = m m éo 215 o
g qé. Discharge -10°C to 65°C 14°F to 113°F Discharge Time (minutes)
<3 <1year 20°Ct035°C | -4Fto95F
Storage <3 months | -20°C to 35°C -4°Fto 95°F
<1 month -20°C to 55°C -4°F to 131°F

Noe

For reference only.

w

Need specially designed control system

Control System:

dT/dt cut-off; 1 to 2°C/min

-AV cut-off; -AV per cell =5 to 10 mV

T-control; T=65°C

Rapid charger timer; 2.4h (at 1.25a)
Trickle timer; within 2h
4 With control system

Battery performance and cycle life are strongly affected by how they are used. In

After charging at 0.1It for 16 hours, discharging at 0.2It.

order to maximize battery safety, please consult Panasonic when determining
charge / discharge specs, warning label contents and unit design.

Panasonic

NICKEL METAL HYDRIDE HANDBOOK

Note: [It] was previously expressed as [C]. [It] is an IEC standard expression
for the amount of charge or discharge current and is expressed as:
It(A) = Cn (Ah)/1h.

« [It] is the reference test current in ampres

« [Cn] is the rated capacity of the cell or battery in Ampere-hours.
n = the time base [hours] for which the rated capacity is declared

This information is generally descriptive only and is not intended to make or imply any representation, guarantee or warranty with respect to any cells and batteries. Cell and battery designs/specifications are subject to
modification without notice. Contact Panasonic for the latest information.

AUGUST 2005



NICKEL METAL HYDRIDE BATTERIES: INDIVIDUAL DATA SHEET

H H RSOOSC P Cylindrical SC size (HR 23/43)

Dimensions (with Tube)

(mm)

43.019s

N

Specifications

mm

inch

Diameter

23.0+0/-0.1

0.91+0/-0.04

Height

43.0+0/-1.5

1.69+0/-0.06

Approximate

Grams

Ounces

Weight

57

2.01

Nominal Voltage

1.2v

kK
Discharge Average

3050 mAh

Capacity” Rated (Min.)

2800 mAh

Approx. Internal impedance
at 1000Hz at charged state.

4mQ

Charge Standard

300mA (0.1It) x 16hrs.

Rapid

3000mA (1It) x 1.2 hrs.

Charge Standard

°C

°F

0°Cto 45°C

32°F to 113°F

Rapid

0°C to 40°C

32°F to 104°F

Typical Charge Characteristics

2.0
1.9
1.8
1.7
1.6

Charge: 3000mA(1 It) [T 2hrs.

15— S T
1.4 p

13
1.2

1.1
10 f—ot——4+—~+——~+—~+—"-*1+—""1 " 0C .

Voltage (V)

0.9 === 40°C
0.8 ”
0 10 20 30 40 50 60 70 80 90 100

Charge Time (minutes)

Typical Discharge Characteristics

18
17
16

Charge: 3000mA(1 It) [I.2hrs,20°C
Disharge Temperature: 20°C

15
1.4
1.3 N
1.2
1.1
1.0 \

0.9
—— 3000mA(1 It)
0.8

0 10 20 30 40 50 60 70 80 90 100
Discharge Time (minutes)

Voltage (V)

16
15
14
13
12

T T T T T
Charge: 2000mA(1 It) [I2hrs,20°C
Disharge Temperature: 20°C

Voltage (V)

10 4 \\
0.9 ;
08

— 10A
07 Y
0.6 L L

0 2 4 6 8 10 12 14 16 18 20

Discharge Time (minutes)

Di

scharge

-10°C to 65°C

14°F to 149°F

< 2years

Ambient
Temperature

-20°C to 35°C

-4°Fto 95°F

Storage

< 6 months

-20°C to 45°C

-4°Fto 113°F

* After charging at 0.1It for 16 hours, discharging at 0.2lt.

** For reference only.

Battery performance and cycle life are strongly affected by how they

are used. In order to maximize battery safety, please consult Panasonic

when determining charge / discharge specs, warning label contents

and unit design.

Note: [It] was previously expressed as [C]. [It] is an IEC standard expression
for the amount of charge or discharge current and is expressed as:

It(A) = Cn (Ah)/1h.

« [It] is the reference test current in ampres
« [Cn] is the rated capacity of the cell or battery in Ampere-hours.
n = the time base [hours] for which the rated capacity is declared

Panasonic

NICKEL METAL HYDRIDE HANDBOOK

This information is generally descriptive only and is not intended to make or imply any representation, guarantee or warranty with respect to any cells and batteries. Cell and battery designs/specifications are subject to

maodification without notice. Contact Panasonic for the latest information.

AUGUST 2005



NICKEL METAL HYDRIDE BATTERIES: INDIVIDUAL DATA SHEET

H H R33OAP H Cylindrical L-Fat A size (HR 18/67)

Typical Charge Characteristics

Voltage (V)

2.0

19
18
17
16
15

12
11

Jif-Y N S S S N S — e -10°C

0.9

0.8
0

I
13§

Charge: 330mA(0.1 It) CI6hrs.

2 4 6 8 0 12 14 16 18 20

Charge Time (hours)

Typical Discharge Characteristics

Capacity Ratio (%)

120
110
100
90
80
70
60
50
40
30

— Charge: 330mA(0.1 It) [I6hrs
| _ Disharge: 660mA(0.2 It),cut off voltage 1.0V
Disharge Temperature: 25°C

-20 -10 0 10 20 30 40 50 60 70

Temperature ("C)

1.8
Charge: 330mA(0.1 It) [I6hrs, 20°C
Discharge Temperature: 20°C
1.6
S1a
N -=--10A
g I\ — 20A
o 1.2 = ——————
>SN [T - |
N\
~
1.0 N A
\
\ .
1
0.8
0 5 10 15 20 25 30

Discharge Time (min.)

Dimensions (with Tube) (mm)
218.218,
<«
DGO
| ) A
I 67.0%%s
R A4
(=)
Specifications
mm inch
Diameter 18.2+0/-0.7 0.72+0/-0.03
Height 67.0+0/-1.5 2.64+0/-0.06
Approximate Grams Ounces
Weight 60 2.12
Nominal Voltage 1.2V
Discharge Average ? 3300 mAh
Capacity * Rated (Min.) 3200 mAh
Approx. Internal impedance
at 1000Hz at charged state. 5:5maQ
Standard 330mA x 16hrs.
Charge Rapid ® 1650mA x 2.4 hrs.*
165mA x 32 hrs.
Low Rate 110mA x 48 hrs.
o QF
Charge | o9 "30°C060°C | 14°F to 140°F
_ £ Rapid -10°Ct045°C | 14°F to 113°F
G @ Discharge -10°C t0 60°C | 14°F to 140°F
283 < 1year -20°Ct035°C | -4°Fto 95°F
<5 | stora <6months | -20°Ct045°C | -4’Fto 113°F
= ge 5 5 s s
< 1 month -20°C to 55°C -4°F to 131°F
< 1 week -20°C to 65°C -4°F to 149°F

1 After charging at 0.1It for 16 hours, discharging at 0.2It.

2 For reference only.

3 Need specially designed control system
Control System:
dT/dt cut-off; 1 to 2°C/min
-AV cut-off; -AV per cell = 5 to 10 mV
T-control; T=65°C
Rapid charger timer; 2.4h (at 1.25a)
Trickle timer; within 2h

4 with control system

Battery performance and cycle life are strongly affected by how they

are used. In order to maximize battery safety, please consult Panasonic
when determining charge / discharge specs, warning label contents and

unit design.

Panasonic

NICKEL METAL HYDRIDE HANDBOOK

Note:

[It] was previously expressed as [C]. [lt] is an IEC standard expression

for the amount of charge or discharge current and is expressed as:

It(A) = Cn (Ah)/1h.

« [It] is the reference test current in ampres

* [Cn] is the rated capacity of the cell or battery in Ampere-hours.
n = the time base [hours] for which the rated capacity is declared

AUGUST 2005

This information is generally descriptive only and is not intended to make or imply any representation, guarantee or warranty with respect to any cells and batteries. Cell and battery designs/specifications are subject to
maodification without notice. Contact Panasonic for the latest information.




NICKEL METAL HYDRIDE BATTERIES: INDIVIDUAL DATA SHEET

H H RS?OAH Cylindrical L-Fat A size (HR 18/67)

Typical Charge Characteristics

2.0
19
18
17
16
15

Voltage (V)

12
11
1.0
0.9

1.4~
13§

0.8
0

Charge: 330mA(0.1 It) CI6hrs.

2 4 6 8 10 12 14 16 18 20
Charge Time (hours)

Typical D

ischarge Characteristics

120
110
100
90
80
70
60
50
40
30

Capacity Ratio (%)

— Charge: 330mA(0.1 It) [I5hrs

|__ Disharge: 660mA(0.2 It),cut off voltage 1.0V

Disharge Temperature: 20°C

M 1

-20 -10 0 10 20 30 40 50 60 70

Temperature (°C)

2.0

1.9

Charge: 330mA(0.1 It) [I6hrs,25°C

1.8

Disharge: 660mA(0.2 It)

1.7

1.6

1.5

1.4

Voltage (V)

13
1.2

11

N

1.0

0.9

0.8
0

1 2 3 4 5 6
Charge Time (hours)

Dimensions (with Tube) (mm)
@18.213;
@
| ) A
I 67.0:%s
R A4
(-)
Specifications
mm inch
Diameter 18.2+0/-0.7 0.72+0/-0.03
Height 67.0+0/-1.5 2.64+0/-0.06
Approximate Grams Ounces
Weight 60 2.12
Nominal Voltage 1.2V
Discharge Average ? 3700 mAh
Capacity * Rated (Min.) 3500 mAh
Approx. Internal impedance
at 1000Hz at charged state. 20mQ
Standard 370mA x 16hrs.
Charge Rapid ® 1750mA x 2.4hhrs.4
185mA x 32 hrs.
Low R
ow Rate 123mA x 48 hrs.
Standard °c g °F g
Charge -10°Cto 60°C | 14°F to 140°F
_ 2 Rapid -10°Ct045°C | 14°Fto 113°F
3@ Discharge -10°Ct0 60°C | 14°F to 140°F
23 <1 year -20°Ct035°C | -4°Fto 95°F
£ on° g o o
< S | storage < 6 months ZOOC to 45DC 4°F to 113°F
< 1 month -20°Cto 55°C | -4°Fto 131°F
< 1 week -20°Ct0 65°C | -4°Fto 149°F

1 After charging at 0.1It for 16 hours, discharging at 0.2It.

2 For reference only.

3 Need specially designed control system
Control System:
dT/dt cut-off; 1 to 2°C/min
-AV cut-off; -AV per cell = 5 to 10 mV
T-control; T=65°C
Rapid charger timer; 2.4h (at 1.25a)
Trickle timer; within 2h

4 with control system

Battery performance and cycle life are strongly affected by how they

are used. In order to maximize battery safety, please consult Panasonic
when determining charge / discharge specs, warning label contents and

unit design.

Panasonic

NICKEL METAL HYDRIDE HANDBOOK

This information is generally descriptive only and is not intended to make or imply any representation, guarantee or warranty with respect to any cells and batteries. Cell and battery designs/specifications are subject to

modification without notice. Contact Panasonic for the latest information.

Note: [It] was

It(A) =

previously expressed as [C]. [It] is an IEC standard expression
for the amount of charge or discharge current and is expressed as:

Cn (Ah)/1h.

« [It] is the reference test current in ampres

* [Cn]

is the rated capacity of the cell or battery in Ampere-hours.
n = the time base [hours] for which the rated capacity is declared

AUGUST 2005



NICKEL METAL HYDRIDE BATTERIES: INDIVIDUAL DATA SHEET

HHR380A cyiingrical L-Asize (HR 17/67) Typical Charge Characteristics
Dimensions (with Tube) (mm) 20 Charge: 2000mA-AV=10mV
1.9
18
17
S o
15 e e
217.018; o S S S -
S s
1.2
) 11
s N\ 1.0 - zgzg .
0.9 === 45°C ]
08 L
0 20 40 60 80 100 120 140 160
Charge Time (minutes)
67.01%5
' Typical Discharge Characteristics
L8 Charge: 2000mA dT/dt=1.0°C/min,20°C
17 Disharge Temperature: 20°C
16
15
% 14
— 7/ v g 13
o
(=) S 12
11 \\
Specifications 10 p——rr T
0.9
mm inch 0.8 I
Diameter 17.0+0/-0.7 0.67+0/-0.03 0 1 2 - s . (: | 5 6
Ischarge lTime (hours,
Height 67.0+0/-1.5 2.64+0/-0.06
Approximate Grams Ounces
Weight 53 1.87
: 18 ——
Nominal Voltage 1.2v L Charge: 2000mA,dT/dt=1.0°C/min. 20°C |
Discharge Average** 3800 mAh 1'6 Disharge Temperature: 20°C
Capacity* Rated (Min.) 3700 mAh i
Approx. Internal impedance 25m0 = 14
at 1000Hz at charged state. g 13
Standard 370mA (0.11t) x 16hrs. S TR
Charge 1.2 —
Rapid*** 2000mA dT/dt 11 |t <
°C °F \
Standard S 5 . _ 1.0
® Charge andar 0°C to 45°C 32°Fto 113°F 09 —— 2000mA(0.53 It)
=5 Rapid 0°Ct040°C | 32°F to 104°F og—1 1 1 1 1 1 | =™ 3800mACYY
g g Discharge 10°C 10 65°C 12°F 10 149°F 0 10 20 30 40 50 60 70 80 90 100 110 120
y 3 Disch Ti i
£ <1 year 20°C1035°C | -4°Fto 95°F iseharge Time (minutes)
(]
~ | Storage < 3 months -20°C to 45°C -4°F to 113°F
<1 month -20°C to 55°C -4°F to 131°F

* After charging at 0.11t for 16 hours, discharging at 0.2It.
** For reference only.

*** For rapid charge: use dT/dt charge termination method. Refer to the
Nickel Metal Hydride “Charge Methods” section for further details.
Battery performance and cycle life are strongly affected by how they
are used. In order to maximize battery safety, please consult Panasonic
when determining charge / discharge specs, warning label contents

and unit design.
Note: [lt] was previously expressed as [C]. [It] is an IEC standard expression
for the amount of charge or discharge current and is expressed as:
It(A) = Cn (Ah)/1h.
« [If] is the reference test current in ampres
* [Cn] is the rated capacity of the cell or battery in Ampere-hours.
n = the time base [hours] for which the rated capacity is declared

Panasonic NICKEL METAL HYDRIDE HANDBOOK AUGUST 2005

This information is generally descriptive only and is not intended to make or imply any representation, guarantee or warranty with respect to any cells and batteries. Cell and battery designs/specifications are subject to
modification without notice. Contact Panasonic for the latest information.




NICKEL METAL HYDRIDE BATTERIES: INDIVIDUAL DATA SHEET

H H R450A Cylindrical L-fat A size (HR 18/67)

Typical Charge Characteristics

2.0

T T T T T

19

Charge: 1500mA-AV=10mV

18

17

1.6

15
14

Voltage (V)

13

12

11

........ 0°C -

1.0

— 20°C

0.9

--- 45°C 7]
L

1

0.8
0

20 40

60

80 100 120 140 160 180 200 220

Charge Time (minutes)

Typical Discharge Characteristics

1.8

1.7

Charge: 2000mA dT/dt=1.0°C/min,20°C

1.6

Disharge Temperature: 20°C

15
1.4

13 \

Voltage (V)

1.2

11

N

1.0

A\

0.9

—— 900mMA(0.2 It) -

0.8

0

2 3 4 5 6

Discharge Time (hours)

1.8

1.7

Charge: 2000mA dT/dt=1.0°C/min,20°C

1.6

Disharge Temperature: 20°C

15
14

Voltage (V)
[
w
y

12
1.1

N

1.0
0.9

—— 2000mA(0.44 It)

-------- 4500mA(1 It)
1 1 1

1

0.8
0

20

40

60 80 100 120 140

Discharge Time (minutes)

Dimensions (with Tube) (mm)
218.2187
(+)
s N
| 67.0%s
N—— 7
(=)
Specifications
mm inch
Diameter 18.2+0/-0.7 0.72+0/-0.03
Height 67.0+0/-1.5 2.64+0/-0.06
Approximate Grams Ounces
Weight 60 2.12
Nominal Voltage 1.2v
Discharge Average** 4500 mAh
Capacity* Rated (Min.) 4200 mAh
Approx. Internal impedance
at 1000Hz at charged state. 25mQ
Charge Standard 420mA (0.1It) x 16hrs.
Rapid*** 2000mA dT/dt
OC OF
, | Charge | Standard 0Cto45C | 32Fto 113°F
=5 Rapid 0°Cto 40°C 32°F to 104°F
28 Discharge -10°Ct0 65°C | 14°F to 149°F
£EE <1 year -20°C1035°C | -4Fto 95°F
()]
~ | Storage < 3 months -20°C to 45°C -4°F to 113°F
<1 month -20°C to 55°C -4°F to 131°F

* After charging at 0.11t for 16 hours, discharging at 0.2It.

** For reference only.

*** For rapid charge: use dT/dt charge termination method. Refer to the
Nickel Metal Hydride “Charge Methods” section for further details.
Battery performance and cycle life are strongly affected by how they

are used. In order to maximize battery safety, please consult Panasonic

when determining charge / discharge specs, warning label contents

and unit design.

Note:

[It] was previously expressed as [C]. [It] is an IEC standard expression

for the amount of charge or discharge current and is expressed as:

It(A) = Cn (Ah)/1h.

« [It] is the reference test current in ampres
* [Cn] is the rated capacity of the cell or battery in Ampere-hours.
n = the time base [hours] for which the rated capacity is declared

Panasonic

NICKEL METAL HYDRIDE HANDBOOK

maodification without notice. Contact Panasonic for the latest information.

AUGUST 2005

This information is generally descriptive only and is not intended to make or imply any representation, guarantee or warranty with respect to any cells and batteries. Cell and battery designs/specifications are subject to




NICKEL METAL HYDRIDE BATTERIES: INDIVIDUAL DATA SHEET

HHRG60AAAH cyindrical aaasize (HR 11/45) Typical Charge Characteristics
Dimensions (with Tube) (mm)
20 Charge: 50mA x 16 hrs.
1.8
$10.5:8; B T
sl [ T a1
N B S st -
(+) g Y
T '
ol e 10:(:
— 25°C
---60°C
0.8 :
2 4 6 8 10 12 14 16 18 20
44.5%% Charge Time (hours)
|
Typical Discharge Characteristics
N S
(=) 120
110
- . o 100 —
Specifications € % RN
mm inch E 80
Diameter 10.5+0/-0.7 0.41 +0/-0.03 g
60
Height 44.5 +0/-1.0 1.75 +0/-0.04 § Charge: 50mA x 16 hrs.
50, Charge Temperature: -10 to 60°C
: isch :
Approximate Grams Ounces 40| Curt off Voliage: 1.0v
WEIth 13 0.46 30 Discharge temperature: 25°C
20 -10 0 10 20 30 40 50 60 70
Te t °C
Nominal Voltage 1.2V emperature (°C)
Discharge Average ? 550 mAh
Capacity * Rated (Min.) 500 mAh
Approx. Internal impedance 35m0
at 1000Hz at charged state.
Standard 50mA x 16hrs.
Charge Rapid® 250mA x 2.4hhrs.4 .
25mA x 32 hrs. : Charge: 500mA x 16 hrs. 25°C
Low Rate 17mA x 48 hrs. Discharge: 100mA
Standard e s °F 5 i I I I S B o 10°C
Charge -10°Cto 60°C | 14°Fto 140°F — 25°C
L2 Rapid -10°Ct0 45°C | 14°F to 113°F S --- 60°C
ol Discharge -10°Cto 60°C | 14°F to 140°F Q4
€23 <1year -20°Ct035°C | -4°Fto 95°F N
<5 | g <6months | -20°Ct045°C | -4°Fto 113°F T IR . : Mottt
[ orage 0 0 : —=1 | 7D TSN
< 1 month -200Cto 55°C -4'Fto 131°F Y N\
< 1 week -20°Ct0 65°C | -4°Fto 149°F 1.0 R
1 After charging at 0.1It for 16 hours, discharging at 0.2It. 0-80 1 5 3 4 s : 6
For reference only. : }
3 Need specially designed control system Discharge Time (hours)
Control System:

dT/dt cut-off; 1 to 2°C/min
-AV cut-off; -AV per cell =5 to 10 mV
T-control; T=65°C
Rapid charger timer; 2.4h (at 1.25a)
Trickle timer; within 2h Note: [It] was previously expressed as [C]. [It] is an IEC standard expression
for the amount of charge or discharge current and is expressed as:
It(A) = Cn (Ah)/1h
* [It] is the reference test current in ampres
* [Cn] is the rated capacity of the cell or battery in Ampere-hours.
n = the time base [hours] for which the rated capacity is declared

4 with control system

Battery performance and cycle life are strongly affected by how they
are used. In order to maximize battery safety, please consult Panasonic
when determining charge / discharge specs, warning label contents

and unit design.

Panasonic NICKEL METAL HYDRIDE HANDBOOK AUGUST 2005

This information is generally descriptive only and is not intended to make or imply any representation, guarantee or warranty with respect to any cells and batteries. Cell and battery designs/specifications are subject to
maodification without notice. Contact Panasonic for the latest information.



NICKEL METAL HYDRIDE BATTERIES: INDIVIDUAL DATA SHEET

H H R?OAAAJ Cylindrical HR AAA size (HR 11/45)

Typical Charge Characteristics

Dimensions (with Tube) (mm) 2.0
Charge:  1It(650mA) x 1.2h at 0.20, 45°C
Rest: 1~3h
18 Discharge: 11t(650mA) to 1.0V at 20°C
= Lo —
2
) eeedereetyt =~
?10.53, g 14
6 N
3 "N
< > 12 o
(+) 1.0 \\ ...... 0°C
— 2 Ve — 20°C
T\ 08 ] 1 . 45°C
"0 100 200 300 400 500 600 700 800 900 100011001200
Discharge Time (minutes)
| 44,59, . . ..
Typical Discharge Characteristics
2.0 "
Charge: 11t(650mA) x 1.2h at 20°C
Rest: 1h
1.8 Discharge: 0.21t(130mA) to 1.0V at 20°C
— /7 v 16
s 1
(_) )
2 14
°
Z 12 <
Specifications 1o
mm inch
0.8
Diameter 10.5+0/-0.7 0.41+0/-0.03 0 100 200 300 400 500 600 700 800 900 100011001200
Height 44.5+0/-1.0 1.75+0/-0.04 Discharge Time (minutes)
Approximate Grams Ounces
Weight 13 0.46
Nominal Voltage 12v 20 Charge:  1It(650mA) x 1.2h at 20°C
. Rest: 1~5h
Dlscha_rge Average** 720 mAh 1.8 Discharge: 1It(650mA) to 1.0V at 20°C
Capacity* Rated (Min.) 700 mAh
, _. 16 —
Approx. Internal impedance 30mQ s —
at 1000Hz at charged state. S 14 I —
Standard 70mA (0.1lt) x 16hrs. g K
Charge - S o ]
Rapid GOZOmA (1) x 1.2 rlrFs . —
1.0 \
o | Charge Standard 0°Ct045°C | 32°Fto 113°F \
=5 Rapid 0°C1040°C_| 32°F to 104°F 08 :
g g Discharge 10°C to 65°C 14°F to 149°F 0 100 200 300 409 500 690 709 800 900 1000 11001200
E % <1year 20°C t0 35°C ZFto 95°F Discharge Time (minutes)
~ | Storage < 3 months -20°C to 45°C -4°F to 113°F
<1 month -20°C to 55°C -4°F to 131°F

* After charging at 0.1It for 16 hours, discharging at 0.2lt.

** For reference only.

Battery performance and cycle life are strongly affected by how they

are used. In order to maximize battery safety, please consult Panasonic

when determining charge / discharge specs, warning label contents

and unit design.

Note:

[It] was previously expressed as [C]. [It] is an IEC standard expression

for the amount of charge or discharge current and is expressed as:

It(A) = Cn (Ah)/1h.

« [It] is the reference test current in ampres
* [Cn] is the rated capacity of the cell or battery in Ampere-hours.
n = the time base [hours] for which the rated capacity is declared

Panasonic
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This information is generally descriptive only and is not intended to make or imply any representation, guarantee or warranty with respect to any cells and batteries. Cell and battery designs/specifications are subject to
maodification without notice. Contact Panasonic for the latest information.




NICKEL METAL HYDRIDE BATTERIES: INDIVIDUAL DATA SHEET

HHR75AAA/B cyindrical AaAsize (HR 11/45) Typical Charge Characteristics
Dimensions (with Tube) (mm)
2.0
1.9 Charge: 450mA (0.64 It) x 1.7hrs
1.8
17 ---------------
S 16—
@10.5%3, o 15— Si—— e L
o 14 =====
% 13—
> > 12
11
+) 10 P
_ 0.9 o
—F— N o8 -=-45C
"0 10 20 30 40 50 60 70 80 90 100 110 120
Charge Time (minutes)
| 44,59,
Typical Discharge Characteristics
18 "
17 Charge: 450mA (0.64It) x 1.7 hrs, 20°C.
\__| v 1A6 Discharge Temperature: 20°C.
< 15
) % 14
A ——
. g . o -
Specifications > 11 N
1.0 \
A 140mA
mm inch g.g (0‘2’]‘0
Diameter 10.5+0/-0.7 0.41+0/-0.03 "o 1 2 3 4 5 6
Height 44.5+0/-1.0 1.75+0/-0.04 Discharge Time (hours)
Approximate Grams Ounces
Weight 12 0.42
Nominal Voltage 1.2v
. Average** 730 mAh 8
Discharge 9 1 . Charge: 450mA (0.64lt) x 1.7hrs, 20°C.
o . : T
Capamty Rated (Min.) 700 mAh 16 Discharge Temperature: 20°C.
Approx. Internal impedance 35m0 s 1‘51
at 1000Hz at charged state. m e
o L
= 12
Charge Standard 70mA x 16hrs. R — . ——
Rapid 450mA x 1.7 hrs. 10 AN
° ° —— 700mA (1It)
Standard ¢ F it I S R I . E— 14oomA (21t
° Charge i 0°Cto45°C 32°F to 113°F 08 10 20 30 40 50 60 70 80
= % Rapid 0°Cto 40°C 32°Fto 104°F Discharge Time (hours)
25 Discharge -10°Cto 65°C | 14°F to 149°F
£ < 1year 20°Ct035°C | -4°Fto 95°F
(]
= | Storage < 3 months -20°C to 45°C -4°Fto 113°F
<1 month -20°C to 55°C -4°F to 131°F
* After charging at 0.1t for 16 hours, discharging at 0.2It.
** For reference only.
Battery performance and cycle life are strongly affected by how they
are used. In order to maximize battery safety, please consult Panasonic
when determining charge / discharge specs, warning label contents
and unit design.
Note: [It] was previously expressed as [C]. [It] is an IEC standard expression
for the amount of charge or discharge current and is expressed as:
It(A) = Cn (Ah)/1h.
« [It] is the reference test current in ampres
« [Cn] is the rated capacity of the cell or battery in Ampere-hours.
n = the time base [hours] for which the rated capacity is declared
Panasonic NICKEL METAL HYDRIDE HANDBOOK AUGUST 2005
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NICKEL METAL HYDRIDE BATTERIES: INDIVIDUAL DATA SHEET

o . Typical Char haracteristi
HH RlZOAA Cylindrical 4/5AA size (HR 15/43) ypica Cha ge Characteristics
Dimensions (with Tube) (mm) 20 Charge: 600mA(L It) [1.2hrs.
1.8
1.7
S 16 \.
K e T e
5] R A il
s 1.4 T
$14.5:8, > 13
S~ 1.2
11 s
) 1.0 : 28“2 -1
() 0.9 === 45°C —
1N 1 0.8 L L
0 10 20 30 40 50 60 70 80 90 100
Charge Time (minutes)
43.0:9,
Typical Discharge Characteristics
|
1.8 T T T
Charge: 1200mA(1 It) CI2hrs,20°C
17 DischargeTemperature: 20°C
1.6
< 15
< 14
(-) § 1s
o
> 12
o . 1.1
Specifications o
mm inch 0.9 240mA(0.2 1t) _|
Diameter 14.5+0/-0.7 0.57+0/-0.03 0-80 1 5 3 4 = o
Height 43.0+0/-1.0 1.69+0/-0.04 Discharge Time (hours)
Approximate Grams Ounces
Weight 23 0.81
Nominal Voltage 1.2v 18 I T T T T
Aver o 1220 mAh 17 Charge: 1200mA(1 It) D:Ihurs,20°C_
Discharge verage ‘6 Discharge Temperature: 20°C
g .
Capacity Rated (Min.) 1150 mAh 15
2
Approx. Internal impedance 19mO g 14
at 1000Hz at charged state. m £ 13 "
> 12 —
Charge Standard 120mA (0.1lt) x 16hrs. P I \\
Rapid 1200mA (1It) x 1.2 hrs. 1.0 \
o s — 1200mA(L It
Standard c F S I R I B R R 2400mA22 lt; 1
Charge 0°Ct045°C | 32°Fto 113°F 038 PR !
o - - S < < 0 10 20 30 40 50 60 70 80 90 100
z % Rapld 0Cto40°C 32'Fto 104°F Discharge Time (minutes)
25 Discharge -10°Ct0 65°C | 14°F to 149°F
£EE <1year 20°Ct035°C | -4Fto 95°F
()]
F~ | Storage < 3 months -20°C to 45°C -4°F to 113°F
<1 month -20°C t0 55°C -4°F to 131°F
* After charging at 0.1t for 16 hours, discharging at 0.2It.
** For reference only.
Battery performance and cycle life are strongly affected by how they
are used. In order to maximize battery safety, please consult Panasonic
when determining charge / discharge specs, warning label contents
and unit design.
Note: [It] was previously expressed as [C]. [It] is an IEC standard expression
for the amount of charge or discharge current and is expressed as:
It(A) = Cn (Ah)/1h.
« [It] is the reference test current in ampres
« [Cn] is the rated capacity of the cell or battery in Ampere-hours.
n = the time base [hours] for which the rated capacity is declared
Panasonic NICKEL METAL HYDRIDE HANDBOOK AUGUST 2005
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NICKEL METAL HYDRIDE BATTERIES: INDIVIDUAL DATA SHEET

H H R 150AA Cylindrical AA size (HR 15/51)

Dimensions (with Tube)

Typical Charge Characteristics

(m m) 2.0
1.9
18
1.7
16
15
14k
13
12
11
(&) 1.0 f—~—+—"F—"-+—"FF—F——"" 0°C
0.9 - 40°C

0.8 L L
0 10 20 30 40 50 60 70 80 90 100

Charge Time (minutes)

Charge: 1500mA(1 It) CI2hrs.

Voltage (V)

$14.58,

. 50540 Typical Discharge Characteristics

1.8 T T T
Charge: 1500mA(1 It) CIT2hrs,20°C

17 Discharge Temperature: 20°C

16

15
14
13
12

(-)

-
N
Voltage (V)

1.1

Specifications

1.0 \
inch 0.9

0.57+0/-0.03 0.8 o
1.97+0/-0.06
Ounces
0.92

mm
14.5+0/-0.7
Height 50.0+0/-1.0

Approximate Grams
Weight 26

—— 300mA(0.2 It)

1 2 3 4 5 6
Discharge Time (hours)

Diameter

Nominal Voltage 1.2v 18

1580 mAh L7
16

T T T T T
Charge: 1500mA(1 It) [T 2hrs,20°C |
Discharge Temperature: 20°C

kK
Discharge Average

Capacity*

Rated (Min.) 1500 mAh

Approx. Internal impedance
at 1000Hz at charged state.

12f
Charge Standard 150mA (0.1It) x 16hrs. =

Rapid 1500mA (11t) x 1.2 hrs. o \
: - \
°C °F

15

1.4
20mQ

13

Voltage (V)

—— 1500mA(1 It) |

0.9

Charge

0°Cto 45°C

32°F to 113°F

Rapid

0°C to 40°C

32°F to 104°F

DI

scharge

-10°C to 65°C

14°F to 149°F

Standard o0 I A R R B B e 3000mA(2 It)
1 1

0.8
0

10 20

30 40 50 60

70 80 90 100

Discharge Time (minutes)

Ambient
Temperature

Storage

<1year

-20°Cto 35°C

-4°Fto 95°F

< 3 months

-20°C to 45°C

-4°F to 113°F

< 1 month

-20°C to 55°C

-4°F to 131°F

* After charging at 0.1t for 16 hours, discharging at 0.2lt.
** For reference only.

Battery performance and cycle life are strongly affected by how they
are used. In order to maximize battery safety, please consult Panasonic
when determining charge / discharge specs, warning label contents
and unit design.

Note: [It] was previously expressed as [C]. [It] is an IEC standard expression
for the amount of charge or discharge current and is expressed as:
It(A) = Cn (Ah)/1h.

« [It] is the reference test current in ampres

* [Cn] is the rated capacity of the cell or battery in Ampere-hours.

n = the time base [hours] for which the rated capacity is declared

Panasonic NICKEL METAL HYDRIDE HANDBOOK AUGUST 2005
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NICKEL METAL HYDRIDE BATTERIES: INDIVIDUAL DATA SHEET

Typical Charge Characteristics

H H RZOOA Cylindrical 4/5A size (HR 17/43)

Dimensions (with Tube)

(m m) 2.0

T T T T T T
1.9 Charge: 1700mA(0.85 It) [1.4hrs. |

18
17
16
15—t
$17.0%3, 1455

13

: 12

« 11
() 1.0 o 0

0.9 g
4 I 0 1 1

.8
0O 10 20 30 40 50 60 70 80 90 100 110 120
Charge Time (minutes)

Voltage (V)

o°’Cc

43.0%%5
Typical Discharge Characteristics

1.8 T T T
Charge: 1700mA(1 It) CI2hrs,20°C
17 Discharge Temperature: 20°C

16
15

14
13

1.2 \

11 N\
1.0 Y
inch 0.9

0.67+0/-0.03 0.80
1.69+0/-0.06
Ounces
1.13

(=)

Voltage (V)

Specifications

mm
17.0+0/-0.7
43.0+0/-1.5

Approximate Grams
Weight 32

—— 400mA(0.2 It)

1 2 3 4 5 6
Discharge Time (hours)

Diameter
Height

Nominal Voltage 1.2v 1.8

2040 mAh 17
16

15
14
13

T T T T T
Charge: 1700mA(0.85 It) [14hrs,20°C
Discharge Temperature: 20°C

*k
Discharge Average

Capacity*

Rated (Min.) 2000 mAh

Approx. Internal impedance

at 1000Hz at charged state. 20mQ

Voltage (V)

Standard
Rapid

200mA (0.11t) x 16hrs. 11
2000mA (1It) x 1.2 hrs. 10
OC OF 09

Charge

—— 2000mA(L It) |

Standard

Charge

0°Cto 45°C

32°Fto 113°F

Rapid

0°Cto 40°C

32°F to 104°F

Di

S

charge

-10°C to 65°C

14°F to 149°F

Ambient
Temperature

Storage

<1year

-20°Cto 35°C

-4°Fto 95°F

< 3 months

-20°C to 45°C

-4°F to 113°F

< 1 month

-20°C to 55°C

-4°Fto 131°F

0.8
0

......... 4000mA(2 It)
1 1 L

10 20

30

40

50 60 70 80 90 100

Discharge Time (minutes)

* After charging at 0.1It for 16 hours, discharging at 0.2lt.

** For reference only.

Battery performance and cycle life are strongly affected by how they
are used. In order to maximize battery safety, please consult Panasonic
when determining charge / discharge specs, warning label contents

and unit design.
Note: [It] was previously expressed as [C]. [It] is an IEC standard expression
for the amount of charge or discharge current and is expressed as:
It(A) = Cn (Ah)/1h.
« [It] is the reference test current in ampres
« [Cn] is the rated capacity of the cell or battery in Ampere-hours.
n = the time base [hours] for which the rated capacity is declared

Panasonic NICKEL METAL HYDRIDE HANDBOOK AUGUST 2005

This information is generally descriptive only and is not intended to make or imply any representation, guarantee or warranty with respect to any cells and batteries. Cell and battery designs/specifications are subject to
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NICKEL METAL HYDRIDE BATTERIES: INDIVIDUAL DATA SHEET

Typical Charge Characteristics

H H RZOOSC P Cylindrical 4/5SC size (HR 23/34)

Dimensions (with Tube) () :
1.9
1.8
1.7
1.6
15 f—t—vt—t—
1.4

1.3
1.2

$23.01%, 1.1
......... 0°Cc

1.0 E

— 20°C

0.9 -

1

+ 0.8
()] 0 10 20 30 40 50 60 70 80 90 100
Charge Time (minutes)

Charge: 2000mA(1 It) CI2hrs.

Q\\
%
Voltage (V)

40°C 7
1

34.0'0 Typical Discharge Characteristics

1.8
1.7
L ) 1.6

(=) 15

1.4

Charge: 2000mA(1 It) [1.2hrs,20°C _|
Disharge Temperature: 20°C

1.3
. . 1.2
Specifications 11 ™~
1.0 \

0.9 —— 2000mA(1 It)
0.91+0/-0.04 05 ™
1.34+0/-0.06 "0 10 20 30 40 50 60 70 80 90 100

Discharge Time (minutes)

Voltage (V)

mm inch
23.0+0/-0.1
Height 34.0+0/-1.5

Approximate Grams
Weight 42

Diameter

Ounces
1.48

Nominal Voltage 1.2v

16
Discharge 2100 mAh 15

! 1.4
Capacity* Rated (Min.) 1900 mAh 13

Approx. Internal impedance
at 1000Hz at charged state.

T T T T T
Charge: 2000mA(1 It) [1.2hrs,20°C |
Disharge Temperature: 20°C

Average**

1213

5mQ

11pP% —~

Charge Standard 200mA (0.11t) x 16hrs. 1.0 <

Rapid 2000mA (1It) x 1.2 hrs. 0.8 5
°c °F 0.8

Voltage (V)

Standard 0.7 — 10A

Charge

0°Cto 45°C

32°Fto 113°F

Rapid

0°C to 40°C

32°F to 104°F

Di

S

charge

-10°C to 65°C

14°F to 149°F

Ambient
Temperature

Storage

< 2 years

-20°Cto 35°C

-4°Fto 95°F

< 6 months

-20°C to 45°C

-4°Fto 113°F

=== 20A

0.6 1
0 2 4 6 8 10 12 14 16 18 20

Discharge Time (minutes)

* After charging at 0.1t for 16 hours, discharging at 0.2It.

** For reference only.

Battery performance and cycle life are strongly affected by how they
are used. In order to maximize battery safety, please consult Panasonic
when determining charge / discharge specs, warning label contents
and unit design.

Note: [It] was previously expressed as [C]. [It] is an IEC standard expression
for the amount of charge or discharge current and is expressed as:
It(A) = Cn (Ah)/1h.

« [It] is the reference test current in ampres

« [Cn] is the rated capacity of the cell or battery in Ampere-hours.

n = the time base [hours] for which the rated capacity is declared

Panasonic NICKEL METAL HYDRIDE HANDBOOK AUGUST 2005
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NICKEL METAL HYDRIDE BATTERIES: INDIVIDUAL DATA SHEET

HHR210A cyiindgrical Asize (HR 17/50) Typical Charge Characteristics
i i i 2.0 —
DImenSIOnS (Wlth TUbe) (mm) 19 Charge: 2100mA(1 It) (I 2hrs. |
1.8
7
2 16—
& 15f—tfw o
$17.0%8; S 14 SR ex ekl il
1.3
1.2
< > 11 oc
() 1.0 PO
- ~ 0.9 === 40°C =
0.8 o
0 10 20 30 40 50 60 70 80 90 100 110 120
Charge Time (minutes)
| 50.0:15 . . . .
Typical Discharge Characteristics
1.8
Charge: 2100mA(1 It) [IT2hrs,20°C
17 Discharge Temperature: 20°C 1
16
15
S 14
\_ J >
2 13
=) g 1
. . 1.1 \\
Specifications 10 \
mm inch 0.9
- 08 —— 420mA(0.2 It)
Diameter 17.0+0/-0.7 0.67+0/-0.03 o 1 > 3 4 5 5
Height 50.0+0/-1.5 1.97+0/-0.06 Discharge Time (hours)
Approximate Grams Ounces
Weight 38 1.34
Nominal Voltage 1.2v 18 . . . . .
A o 2 AR 17 Charge: 2100mA(1 It) E’EIhﬂrs,ZO”C ]
Discharge verage 00 m 1-6 Discharge Temperature: 20°C
g .
Capacity Rated (Min.) 2100 mAh o 15
Approx. Internal impedance 2 14
at 1000Hz at charged state. 20mQ g 1.3 \
12k ——
Charge Standard 210mA (0.11t) x 16hrs. 1l ——
Rapid 2100mA (11t) x 1.2 hrs. o . N\
°c °F 09 — 2100mA(1 1t) |
11 1 1T 1T 1 = 4200mA(2 It
, | cnarge | Standard 0'Cto45°C | 32°Fto 113°F 08 e D
g - 5 S 0 s 0 10 20 30 40 50 60 70 80 90 100
;,EJ % Rapid 0°Cto40°C 32°F to 104°F Discharge Time (minutes)
55 Discharge -10°C to 65°C 14°F to 149°F
£EE <1year 20°Ct035°C | -4Fto 95°F
()]
F~ | Storage < 3 months -20°C to 45°C -4°F to 113°F
<1 month -20°C t0 55°C -4°F to 131°F
* After charging at 0.1t for 16 hours, discharging at 0.2lt.
** For reference only.
Battery performance and cycle life are strongly affected by how they
are used. In order to maximize battery safety, please consult Panasonic
when determining charge / discharge specs, warning label contents
and unit design.
Note: [It] was previously expressed as [C]. [It] is an IEC standard expression
for the amount of charge or discharge current and is expressed as:
It(A) = Cn (Ah)/1h.
« [It] is the reference test current in ampres
« [Cn] is the rated capacity of the cell or battery in Ampere-hours.
n = the time base [hours] for which the rated capacity is declared
Panasonic NICKEL METAL HYDRIDE HANDBOOK AUGUST 2005
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NICKEL METAL HYDRIDE BATTERIES: INDIVIDUAL DATA SHEET

Typical Charge Characteristics

H H R2 1OAA/B Cylindrical AA size (HR 15/51)

Dimensions (with Tube) (mm) .
Charge: 1100mA (0.55 It), -AV=5mV
18
s 10 — =
% 14 B i s W e P PR
214518, 3
> 12
— 0°C
---20°C
< (+) > 1.0 bt — ... 40°C
( ) 2%, 20 40 60 80 100 120 140 160
Discharge Time (hrs.)
. 5059, Typical Discharge Characteristics
1.8
17 Charge: 200mA(0.1 It) x 16 hrs., 20°C
’ Discharge Temperature: 20°C
16
—~ 15
% 14
. J v 213
= ———
(-) S 12 —
11 N
e 1.0 200mA
Specifications 09 (.21t
- 08
mm inch 0 1 2 3 4 5 6
Diameter 14.5+0/-0.7 0.57 +0/-0.3 Discharge Time (hours)
Height 50.5 +0/-1.0 1.99 +0/-0.5
Approximate Grams Ounces
Weight 29 1.02
Nominal Voltage 1.2V 1.8
17 Charge: 1100mA (0.55t), -AV, 20°C
Discharge Average** 2080mAh 1'6 Discharge Temperature: 20°C
Capacity* '
pacity Rated (Min.) 2000mAh S 15
< 14
Approx. internal Impedance 25m0 S 13
at 1000Hz at charged state. £ N T/
Charge Standard 200mA (0.11t) x 16 hrs. 1 —— —~
Rapid 1200mA (1It) x 2 hrs. 1.0 \
4000mA  2000mA
Standard < i g': @0 -
o Charge 0°C to 45°C 32°F to 113°F "0 10 20 30 40 5 60 70 80 90 100
£ 2 Rapid 0°C to 40°C | 32°F to 113°F Discharge Time (min.)
89 Discharge -10°C t0 65°C | 14°F to 149°F
<E <lyear | -20°Cto35°C | -4°Fto 95°F
2
Storage [<3months | -20°C to 45°C | -4°F to 113°F
<1 month -20°C to 55°C -4°F to 131°F

* After charging at 0.1It for 16 hours, discharging at 0.2lt.
** For reference only.
Battery performance and cycle life are strongly affected by how they
are used. In order to maximize battery safety, please consult Panasonic
when determining charge / discharge specs, warning label contents

and unit design.
Note: [It] was previously expressed as [C]. [lt] is an IEC standard expression
for the amount of charge or discharge current and is expressed as:
It(A) = Cn (Ah)/1h
* [If] is the reference test current in ampres
* [Cn] is the rated capacity of the cell or battery in Ampere-hours.
n = the time base [hours] for which the rated capacity is declared
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NICKEL METAL HYDRIDE BATTERIES: INDIVIDUAL DATA SHEET

H H R2 1OAH Cylindrical A size (HR 17/50)

Typical Charge Characteristics

2.0
1.9
1.8
1.7
1.6
15

Voltage (V)

13
1.2
11
1.0
0.9

14 =

I

Charge:210mA(0.1 It) [I6hrs.

0.8
0

8 10 12 14

Charge Time (hours)

Typical Discharge Characteristics

120
110
100
90
80
70
60
50
40
30

Capacity Ratio (%)

-20

|

|_ Charge: 210mA(0.1 It) [I5hrs
Disharge: 420mA(0.2 It),cut off voltage 1.0V
"~ Disharge Temperature: 25°C

|

| | | 1

-10

0

10 20 30 40 50 60 70

Temperature (°C)

2.0
19
18
17
16
15
14
13
12
11
1.0
0.9
0.8

Voltage (V)

Dimensions (with Tube) (mm)
@&
N
217.058; _
*)
( \ A
I 50.0:%s
\. J Y
(=)
Specifications
mm inch
Diameter 17.0+0/-0.7 0.67+0/-0.03
Height 50.0+0/-1.5 1.97+0/-0.06
Approximate Grams Ounces
Weight 38 1.34
Nominal Voltage 1.2v
Discharge Average ? 2050mAh
Capacity * Rated (Min.) 1900mAh
Approx. internal Impedance
at 1000Hz at charged state. 20mQ
Charge Stand.ard 210mA (0.11t) x 16 hrs.
Rapid -
C °F
Standard - " - "
Charge -10°C to 60°C 14°F to 140°F
- g Rapid - -
% g Discharge -10°C to 60°C 14°F to 140°F
g % <1vyear -20°Ct035°C | -4°Fto 95°F
= <3 months | -20°C to 45°C -4°Fto 113°F
Storage - - - -
< 1 month -20°Cto 55°C -4°F to 131°F
< 1 week -20°Ct0 60°C | -4°Fto 140°F

1 After charging at 0.1t for 16 hours,

2 For reference only.
Battery performance and cycle life are strongly affected by how they

are used. In order to maximize battery safety, please consult Panasonic

discharging at 0.2It.

when determining charge / discharge specs, warning label contents
and unit design.

Note:

[It] was previously expressed as [C]. [It] is an IEC standard expression

for the amount of charge or discharge current and is expressed as:
It(A) = Cn (Ah)/1h.
« [It] is the reference test current in ampres
* [Cn] is the rated capacity of the cell or battery in Ampere-hours.
n = the time base [hours] for which the rated capacity is declared

Panasonic

Charge: 210mA(0.1 It) [I6hrs,25°C

Disharge: 420mA(0.2 It)

’;
==Y/

2 3 4 5 6
Charge Time (hours)

NICKEL METAL HYDRIDE HANDBOOK

modification without notice. Contact Panasonic for the latest information.
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This information is generally descriptive only and is not intended to make or imply any representation, guarantee or warranty with respect to any cells and batteries. Cell and battery designs/specifications are subject to




NICKEL METAL HYDRIDE BATTERIES: INDIVIDUAL DATA SHEET

H H RZSOSC H Cylindrical SC size (HR 23/43)

Dimensions (with Tube) (mm)
(")
/¢23.0:?.D
)
f ~N
43.0%%5
\§ J
(=)
Specifications
mm inch
Diameter 23.0+0/-1.0 0.91+0/-0.04
Height 43.0+0/-1.5 1.69+0/-0.06
Approximate Grams ounces
Weight 55 1.94
Nominal Voltage 1.2V
Discharge Average ? 2650 mAh
Capacity * Rated (Min.) 2500 mAh
Approx. Internal impedance 5mQ
at 1000Hz at charged state.
Standard 250mA x 16hrs.
Charge Rapid? 1250mA x 2.4 hrs.*
125mA x 32 hrs.
Low Rate 83mA x 48 hrs.
Standard _e =
Charge -10°Ct0 60°C | 14°F to 140°F
. < Rapid -10°Ct045°C | 14°F to 113°F
G @ Discharge -10°C t0 60°C | 14°F to 140°F
283 < 1year -20°Cto35°C | -4°Fto 95°F
<5 | stora <6 months | -20°Cto 45°C | -4°Fto 113°F
= ge 5 5 s s
< 1 month -20°C to 55°C -4°F to 131°F
< 1 week -20°C to 65°C -4°F to 149°F

1

3 Need specially designed control system

After charging at 0.1It for 16 hours, discharging at 0.2It.

For reference only.

Control System:
dT/dt cut-off; 1 to 2°C/min

-AV cut-off; -AV per cell = 5 to 10 mV

T-control; T=65°C
Rapid charger timer; 2.4h (at 1.25a)
Trickle timer; within 2h

4 With control system
Battery performance and cycle life are strongly affected by how they
are used. In order to maximize battery safety, please consult Panasonic
when determining charge / discharge specs, warning label contents

and unit design.

Panasonic

Typical Charge Characteristics

2.0 3
Charge: 0.1lt x 15h at 25, 40, 60°C  Rest: 3h
18 Discharge: 0.1ltto 1.0V at 25°C
< 16
2
() Lem=mt====z==
o 14 = |
< |
=
> 12 s
----25C
Lo — 40°C |
........ 60°C
0.8
0 500 1000 1500 2000 2500 3000 3500 4000 4500
Capacity (mAh)

Typical Discharge Characteristics

20 Charge: 0.5ltx2.4hat25°C  Rest: 1h
18 Discharge: 1, 2, 3ltto 0.8V at 25°C
- 16
2
[}
o 14
©
=
o
> 12
“.'- [}
10 N ---- 1t |
— 2It
........ 3|t
0.8 ]
0 500 1000 1500 2000 2500 3000 3500 4000 4500
Capacity (mAh)
1.6
Charge: 0.5t x2.4h  Rest: 1h
15 Discharge: 10, 20, 30A to 0.8V at 20°C
1.4
13
‘>-’ 12
o ——— 10A |
g 20A
S
o 10 30A
> — I
0.9
A\
0.7
0.6
0 500 1000 1500 2000 2500 3000
Capacity (mAh)

Note:

It(A) = Cn (Ah)/1h
* [It] is the reference test current in ampres

* [Cn] is the rated capacity of the cell or battery in Ampere-hours.
n = the time base [hours] for which the rated capacity is declared

NICKEL METAL HYDRIDE HANDBOOK

maodification without notice. Contact Panasonic for the latest information.

[1t] was previously expressed as [C]. [It] is an IEC standard expression
for the amount of charge or discharge current and is expressed as:

AUGUST 2005

This information is generally descriptive only and is not intended to make or imply any representation, guarantee or warranty with respect to any cells and batteries. Cell and battery designs/specifications are subject to




NICKEL METAL HYDRIDE BATTERIES: INDIVIDUAL DATA SHEET

H H R26OSC P Cylindrical SC size (HR 23/43)

Dimensions (with Tube) (mm)
@
/¢23.0fgo
)
4 N A
43.0%s
\_ Y, Y
(=)
Specifications
mm inch
Diameter 23.0+0/-1.0 0.91+0/-0.04
Height 43.0+0/-1.5 1.69+0/-0.06
Approximate Grams ounces
Weight 55 1.94
Nominal Voltage 1.2V
Discharge Average ? 2600 mAh
Capacity * Rated (Min.) 2450 mAh
Approx. Internal impedance 5mQ
at 1000Hz at charged state.
Charge Standgrd 260mA x 16hrs.
Rapid 2600mA x 1.2 hrs.
OC OF
o | charge |_>@ndard 0°Ct045°C | 32°Fto 113°F
= % Rapid 10°C to 40°C | 50°F to 104°F
25 Discharge -10°C to 65°C | 14°F to 149°F
£EE <1year -20°Ct035°C | -4°Fto 95°F
@ | Storage < 3 months -20°Ct045°C | -4°Fto 113°F
<1 month -20°C to 55°C -4°F to 131°F

1 Atter charging at 0.1It for 16 hours, discharging at 0.2lt.

For reference only.

Battery performance and cycle life are strongly affected by how they
are used. In order to maximize battery safety, please consult Panasonic
when determining charge / discharge specs, warning label contents

and unit design.

Note:

[It] was previously expressed as [C]. [It] is an IEC standard expression

for the amount of charge or discharge current and is expressed as:

It(A) = Cn (Ah)/1

h

* [It] is the reference test current in ampres
* [Cn] is the rated capacity of the cell or battery in Ampere-hours.
n = the time base [hours] for which the rated capacity is declared

Panasonic

Typical Charge Characteristics

20 Charge: 2600mA x 1.2 hrs.
1.8
LT
S| e
.......... — - -—
S 14} =—===---
8 -
kS
= 1.2
10 ---- oC
— 20°C
...... 40°C
0.8 ]
0 10 20 30 40 50 60 70 80 90 100
Charge Time (minutes)

Typical Discharge Characteristics

1.8
Charge: 2600mA x 1.2 hrs., 20°C
Discharge: 2600mA, 0°C, 20°C, 40°C
16
S 14
S
R o e v _
; 12 e L = \
N N
10 A S
—20°C
...... 40°C
0.8 -
0 10 20 30 40 50 60 70 80
Discharge Time (minutes)
1.8 5
Charge: 2600mA x 1.2 hrs., 20°C
Discharge: 10A, 20A, 20°C
16
2 14
©
>
g |
S LR
I S XV
——
1.0 ™
........ 10A
— 20A
0.8 - -
0 2 4 6 8 10 12 14 16 18 20
Discharge Time (minutes)

NICKEL METAL HYDRIDE HANDBOOK

modification without notice. Contact Panasonic for the latest information.
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This information is generally descriptive only and is not intended to make or imply any representation, guarantee or warranty with respect to any cells and batteries. Cell and battery designs/specifications are subject to




NICKEL METAL HYDRIDE BATTERIES: INDIVIDUAL DATA SHEET

H H R300C H Cylindrical C size (HR 26/50) for backup use

Typical Charge Characteristics

Dimensions (with Tube) (mm) 20
’ Charge: 300mA(0.1 It) x 16hrs.
18
16
@ O e
\V/ R
e
$25.890
/ 1.0 teees 10°C |
— 25°C
© N et
-~ N % o 2 4 6 8 10 20 30 40 50 60
Charge Time (hours)
+0 . . . .
50.0%9s Typical Discharge Characteristics
120
110
—
— 100 ' B
S ——e—a
_ ) ¥ 5 %0 N
(-) g o
S ficati 2 70
peCI Ications % 60 |—— Charge: 300mA (0.1 It) x 16 hrs. —————— —
mm inch (@) Charge Temperature: -10 to 60°C
50 [—— Discharge: 600mA (0.2 It)
Diameter 25.8+0/-1.0 1.02+0/-0.04 40| Cut-off Voltage: 1.0V i
Discharge Temperature: 25°C
Height 50.0+0/-1.5 1.97+0/-0.06 30 ! ! ! ! !
- 20 -10 0 10 20 30 40 50 60 70
Approximate Grams Ounces Temperature (°C)
Weight 80 2.82
Nominal Voltage 1.2v
Discharge Average ? 3300 mAh
Capacity * Rated (Min.) 3100 mAh 18
- Charge: 300mA(0.11t) x 16 hrs., 25°C
Approx. Internal impedance 5m0 Discharge: 10A, 20A, 25°C
at 1000Hz at charged state. 16
Standard 300mA (0.11t) x 16hrs. .
Charge Rapid® 1500mA (1It) x 2.4 hrs.* S 14
Low Rate e g .
S 12\ tteeieeieeininn
_ - e G S S
Standard 5 ¢ 5 _ F _ \\
Charae 0°Ct045°C | 32°Fto 113°F 10
3 g Rapid 10°C 10 40°C | 32°F to 104°F e 108
& Low Rate -10°C to 45°C 14°F to 149°F 087 = m m éo 215 o
g qé. Discharge -10°C to 65°C 14°F to 113°F Discharge Time (minutes)
<3 <1year 20°Ct035°C | -4Fto95F
Storage <3 months | -20°C to 35°C -4°Fto 95°F
<1 month -20°C to 55°C -4°F to 131°F

Noe

For reference only.

w

Need specially designed control system

Control System:

dT/dt cut-off; 1 to 2°C/min

-AV cut-off; -AV per cell =5 to 10 mV

T-control; T=65°C

Rapid charger timer; 2.4h (at 1.25a)
Trickle timer; within 2h
4 With control system

Battery performance and cycle life are strongly affected by how they are used. In

After charging at 0.1It for 16 hours, discharging at 0.2It.

order to maximize battery safety, please consult Panasonic when determining
charge / discharge specs, warning label contents and unit design.

Panasonic

NICKEL METAL HYDRIDE HANDBOOK

Note: [It] was previously expressed as [C]. [It] is an IEC standard expression
for the amount of charge or discharge current and is expressed as:
It(A) = Cn (Ah)/1h.

« [It] is the reference test current in ampres

« [Cn] is the rated capacity of the cell or battery in Ampere-hours.
n = the time base [hours] for which the rated capacity is declared

This information is generally descriptive only and is not intended to make or imply any representation, guarantee or warranty with respect to any cells and batteries. Cell and battery designs/specifications are subject to
modification without notice. Contact Panasonic for the latest information.
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NICKEL METAL HYDRIDE BATTERIES: INDIVIDUAL DATA SHEET

H H RSOOSC P Cylindrical SC size (HR 23/43)

Dimensions (with Tube)

(mm)

43.019s

N

Specifications

mm

inch

Diameter

23.0+0/-0.1

0.91+0/-0.04

Height

43.0+0/-1.5

1.69+0/-0.06

Approximate

Grams

Ounces

Weight

57

2.01

Nominal Voltage

1.2v

kK
Discharge Average

3050 mAh

Capacity” Rated (Min.)

2800 mAh

Approx. Internal impedance
at 1000Hz at charged state.

4mQ

Charge Standard

300mA (0.1It) x 16hrs.

Rapid

3000mA (1It) x 1.2 hrs.

Charge Standard

°C

°F

0°Cto 45°C

32°F to 113°F

Rapid

0°C to 40°C

32°F to 104°F

Typical Charge Characteristics

2.0
1.9
1.8
1.7
1.6

Charge: 3000mA(1 It) [T 2hrs.

15— S T
1.4 p

13
1.2

1.1
10 f—ot——4+—~+——~+—~+—"-*1+—""1 " 0C .

Voltage (V)

0.9 === 40°C
0.8 ”
0 10 20 30 40 50 60 70 80 90 100

Charge Time (minutes)

Typical Discharge Characteristics

18
17
16

Charge: 3000mA(1 It) [I.2hrs,20°C
Disharge Temperature: 20°C

15
1.4
1.3 N
1.2
1.1
1.0 \

0.9
—— 3000mA(1 It)
0.8

0 10 20 30 40 50 60 70 80 90 100
Discharge Time (minutes)

Voltage (V)

16
15
14
13
12

T T T T T
Charge: 2000mA(1 It) [I2hrs,20°C
Disharge Temperature: 20°C

Voltage (V)

10 4 \\
0.9 ;
08

— 10A
07 Y
0.6 L L

0 2 4 6 8 10 12 14 16 18 20

Discharge Time (minutes)

Di

scharge

-10°C to 65°C

14°F to 149°F

< 2years

Ambient
Temperature

-20°C to 35°C

-4°Fto 95°F

Storage

< 6 months

-20°C to 45°C

-4°Fto 113°F

* After charging at 0.1It for 16 hours, discharging at 0.2lt.

** For reference only.

Battery performance and cycle life are strongly affected by how they

are used. In order to maximize battery safety, please consult Panasonic

when determining charge / discharge specs, warning label contents

and unit design.

Note: [It] was previously expressed as [C]. [It] is an IEC standard expression
for the amount of charge or discharge current and is expressed as:

It(A) = Cn (Ah)/1h.

« [It] is the reference test current in ampres
« [Cn] is the rated capacity of the cell or battery in Ampere-hours.
n = the time base [hours] for which the rated capacity is declared

Panasonic

NICKEL METAL HYDRIDE HANDBOOK

This information is generally descriptive only and is not intended to make or imply any representation, guarantee or warranty with respect to any cells and batteries. Cell and battery designs/specifications are subject to

maodification without notice. Contact Panasonic for the latest information.

AUGUST 2005



NICKEL METAL HYDRIDE BATTERIES: INDIVIDUAL DATA SHEET

H H R33OAP H Cylindrical L-Fat A size (HR 18/67)

Typical Charge Characteristics

Voltage (V)

2.0

19
18
17
16
15

12
11

Jif-Y N S S S N S — e -10°C

0.9

0.8
0

I
13§

Charge: 330mA(0.1 It) CI6hrs.

2 4 6 8 0 12 14 16 18 20

Charge Time (hours)

Typical Discharge Characteristics

Capacity Ratio (%)

120
110
100
90
80
70
60
50
40
30

— Charge: 330mA(0.1 It) [I6hrs
| _ Disharge: 660mA(0.2 It),cut off voltage 1.0V
Disharge Temperature: 25°C

-20 -10 0 10 20 30 40 50 60 70

Temperature ("C)

1.8
Charge: 330mA(0.1 It) [I6hrs, 20°C
Discharge Temperature: 20°C
1.6
S1a
N -=--10A
g I\ — 20A
o 1.2 = ——————
>SN [T - |
N\
~
1.0 N A
\
\ .
1
0.8
0 5 10 15 20 25 30

Discharge Time (min.)

Dimensions (with Tube) (mm)
218.218,
<«
DGO
| ) A
I 67.0%%s
R A4
(=)
Specifications
mm inch
Diameter 18.2+0/-0.7 0.72+0/-0.03
Height 67.0+0/-1.5 2.64+0/-0.06
Approximate Grams Ounces
Weight 60 2.12
Nominal Voltage 1.2V
Discharge Average ? 3300 mAh
Capacity * Rated (Min.) 3200 mAh
Approx. Internal impedance
at 1000Hz at charged state. 5:5maQ
Standard 330mA x 16hrs.
Charge Rapid ® 1650mA x 2.4 hrs.*
165mA x 32 hrs.
Low Rate 110mA x 48 hrs.
o QF
Charge | o9 "30°C060°C | 14°F to 140°F
_ £ Rapid -10°Ct045°C | 14°F to 113°F
G @ Discharge -10°C t0 60°C | 14°F to 140°F
283 < 1year -20°Ct035°C | -4°Fto 95°F
<5 | stora <6months | -20°Ct045°C | -4’Fto 113°F
= ge 5 5 s s
< 1 month -20°C to 55°C -4°F to 131°F
< 1 week -20°C to 65°C -4°F to 149°F

1 After charging at 0.1It for 16 hours, discharging at 0.2It.

2 For reference only.

3 Need specially designed control system
Control System:
dT/dt cut-off; 1 to 2°C/min
-AV cut-off; -AV per cell = 5 to 10 mV
T-control; T=65°C
Rapid charger timer; 2.4h (at 1.25a)
Trickle timer; within 2h

4 with control system

Battery performance and cycle life are strongly affected by how they

are used. In order to maximize battery safety, please consult Panasonic
when determining charge / discharge specs, warning label contents and

unit design.

Panasonic

NICKEL METAL HYDRIDE HANDBOOK

Note:

[It] was previously expressed as [C]. [lt] is an IEC standard expression

for the amount of charge or discharge current and is expressed as:

It(A) = Cn (Ah)/1h.

« [It] is the reference test current in ampres

* [Cn] is the rated capacity of the cell or battery in Ampere-hours.
n = the time base [hours] for which the rated capacity is declared

AUGUST 2005

This information is generally descriptive only and is not intended to make or imply any representation, guarantee or warranty with respect to any cells and batteries. Cell and battery designs/specifications are subject to
maodification without notice. Contact Panasonic for the latest information.




NICKEL METAL HYDRIDE BATTERIES: INDIVIDUAL DATA SHEET

H H RS?OAH Cylindrical L-Fat A size (HR 18/67)

Typical Charge Characteristics

2.0
19
18
17
16
15

Voltage (V)

12
11
1.0
0.9

1.4~
13§

0.8
0

Charge: 330mA(0.1 It) CI6hrs.

2 4 6 8 10 12 14 16 18 20
Charge Time (hours)

Typical D

ischarge Characteristics

120
110
100
90
80
70
60
50
40
30

Capacity Ratio (%)

— Charge: 330mA(0.1 It) [I5hrs

|__ Disharge: 660mA(0.2 It),cut off voltage 1.0V

Disharge Temperature: 20°C

M 1

-20 -10 0 10 20 30 40 50 60 70

Temperature (°C)

2.0

1.9

Charge: 330mA(0.1 It) [I6hrs,25°C

1.8

Disharge: 660mA(0.2 It)

1.7

1.6

1.5

1.4

Voltage (V)

13
1.2

11

N

1.0

0.9

0.8
0

1 2 3 4 5 6
Charge Time (hours)

Dimensions (with Tube) (mm)
@18.213;
@
| ) A
I 67.0:%s
R A4
(-)
Specifications
mm inch
Diameter 18.2+0/-0.7 0.72+0/-0.03
Height 67.0+0/-1.5 2.64+0/-0.06
Approximate Grams Ounces
Weight 60 2.12
Nominal Voltage 1.2V
Discharge Average ? 3700 mAh
Capacity * Rated (Min.) 3500 mAh
Approx. Internal impedance
at 1000Hz at charged state. 20mQ
Standard 370mA x 16hrs.
Charge Rapid ® 1750mA x 2.4hhrs.4
185mA x 32 hrs.
Low R
ow Rate 123mA x 48 hrs.
Standard °c g °F g
Charge -10°Cto 60°C | 14°F to 140°F
_ 2 Rapid -10°Ct045°C | 14°Fto 113°F
3@ Discharge -10°Ct0 60°C | 14°F to 140°F
23 <1 year -20°Ct035°C | -4°Fto 95°F
£ on° g o o
< S | storage < 6 months ZOOC to 45DC 4°F to 113°F
< 1 month -20°Cto 55°C | -4°Fto 131°F
< 1 week -20°Ct0 65°C | -4°Fto 149°F

1 After charging at 0.1It for 16 hours, discharging at 0.2It.

2 For reference only.

3 Need specially designed control system
Control System:
dT/dt cut-off; 1 to 2°C/min
-AV cut-off; -AV per cell = 5 to 10 mV
T-control; T=65°C
Rapid charger timer; 2.4h (at 1.25a)
Trickle timer; within 2h

4 with control system

Battery performance and cycle life are strongly affected by how they

are used. In order to maximize battery safety, please consult Panasonic
when determining charge / discharge specs, warning label contents and

unit design.

Panasonic

NICKEL METAL HYDRIDE HANDBOOK

This information is generally descriptive only and is not intended to make or imply any representation, guarantee or warranty with respect to any cells and batteries. Cell and battery designs/specifications are subject to

modification without notice. Contact Panasonic for the latest information.

Note: [It] was

It(A) =

previously expressed as [C]. [It] is an IEC standard expression
for the amount of charge or discharge current and is expressed as:

Cn (Ah)/1h.

« [It] is the reference test current in ampres

* [Cn]

is the rated capacity of the cell or battery in Ampere-hours.
n = the time base [hours] for which the rated capacity is declared

AUGUST 2005



NICKEL METAL HYDRIDE BATTERIES: INDIVIDUAL DATA SHEET

HHR380A cyiingrical L-Asize (HR 17/67) Typical Charge Characteristics
Dimensions (with Tube) (mm) 20 Charge: 2000mA-AV=10mV
1.9
18
17
S o
15 e e
217.018; o S S S -
S s
1.2
) 11
s N\ 1.0 - zgzg .
0.9 === 45°C ]
08 L
0 20 40 60 80 100 120 140 160
Charge Time (minutes)
67.01%5
' Typical Discharge Characteristics
L8 Charge: 2000mA dT/dt=1.0°C/min,20°C
17 Disharge Temperature: 20°C
16
15
% 14
— 7/ v g 13
o
(=) S 12
11 \\
Specifications 10 p——rr T
0.9
mm inch 0.8 I
Diameter 17.0+0/-0.7 0.67+0/-0.03 0 1 2 - s . (: | 5 6
Ischarge lTime (hours,
Height 67.0+0/-1.5 2.64+0/-0.06
Approximate Grams Ounces
Weight 53 1.87
: 18 ——
Nominal Voltage 1.2v L Charge: 2000mA,dT/dt=1.0°C/min. 20°C |
Discharge Average** 3800 mAh 1'6 Disharge Temperature: 20°C
Capacity* Rated (Min.) 3700 mAh i
Approx. Internal impedance 25m0 = 14
at 1000Hz at charged state. g 13
Standard 370mA (0.11t) x 16hrs. S TR
Charge 1.2 —
Rapid*** 2000mA dT/dt 11 |t <
°C °F \
Standard S 5 . _ 1.0
® Charge andar 0°C to 45°C 32°Fto 113°F 09 —— 2000mA(0.53 It)
=5 Rapid 0°Ct040°C | 32°F to 104°F og—1 1 1 1 1 1 | =™ 3800mACYY
g g Discharge 10°C 10 65°C 12°F 10 149°F 0 10 20 30 40 50 60 70 80 90 100 110 120
y 3 Disch Ti i
£ <1 year 20°C1035°C | -4°Fto 95°F iseharge Time (minutes)
(]
~ | Storage < 3 months -20°C to 45°C -4°F to 113°F
<1 month -20°C to 55°C -4°F to 131°F

* After charging at 0.11t for 16 hours, discharging at 0.2It.
** For reference only.

*** For rapid charge: use dT/dt charge termination method. Refer to the
Nickel Metal Hydride “Charge Methods” section for further details.
Battery performance and cycle life are strongly affected by how they
are used. In order to maximize battery safety, please consult Panasonic
when determining charge / discharge specs, warning label contents

and unit design.
Note: [lt] was previously expressed as [C]. [It] is an IEC standard expression
for the amount of charge or discharge current and is expressed as:
It(A) = Cn (Ah)/1h.
« [If] is the reference test current in ampres
* [Cn] is the rated capacity of the cell or battery in Ampere-hours.
n = the time base [hours] for which the rated capacity is declared

Panasonic NICKEL METAL HYDRIDE HANDBOOK AUGUST 2005

This information is generally descriptive only and is not intended to make or imply any representation, guarantee or warranty with respect to any cells and batteries. Cell and battery designs/specifications are subject to
modification without notice. Contact Panasonic for the latest information.




NICKEL METAL HYDRIDE BATTERIES: INDIVIDUAL DATA SHEET

H H R450A Cylindrical L-fat A size (HR 18/67)

Typical Charge Characteristics

2.0

T T T T T

19

Charge: 1500mA-AV=10mV

18

17

1.6

15
14

Voltage (V)

13

12

11

........ 0°C -

1.0

— 20°C

0.9

--- 45°C 7]
L

1

0.8
0

20 40

60

80 100 120 140 160 180 200 220

Charge Time (minutes)

Typical Discharge Characteristics

1.8

1.7

Charge: 2000mA dT/dt=1.0°C/min,20°C

1.6

Disharge Temperature: 20°C

15
1.4

13 \

Voltage (V)

1.2

11

N

1.0

A\

0.9

—— 900mMA(0.2 It) -

0.8

0

2 3 4 5 6

Discharge Time (hours)

1.8

1.7

Charge: 2000mA dT/dt=1.0°C/min,20°C

1.6

Disharge Temperature: 20°C
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Dimensions (with Tube) (mm)
218.2187
(+)
s N
| 67.0%s
N—— 7
(=)
Specifications
mm inch
Diameter 18.2+0/-0.7 0.72+0/-0.03
Height 67.0+0/-1.5 2.64+0/-0.06
Approximate Grams Ounces
Weight 60 2.12
Nominal Voltage 1.2v
Discharge Average** 4500 mAh
Capacity* Rated (Min.) 4200 mAh
Approx. Internal impedance
at 1000Hz at charged state. 25mQ
Charge Standard 420mA (0.1It) x 16hrs.
Rapid*** 2000mA dT/dt
OC OF
, | Charge | Standard 0Cto45C | 32Fto 113°F
=5 Rapid 0°Cto 40°C 32°F to 104°F
28 Discharge -10°Ct0 65°C | 14°F to 149°F
£EE <1 year -20°C1035°C | -4Fto 95°F
()]
~ | Storage < 3 months -20°C to 45°C -4°F to 113°F
<1 month -20°C to 55°C -4°F to 131°F

* After charging at 0.11t for 16 hours, discharging at 0.2It.

** For reference only.

*** For rapid charge: use dT/dt charge termination method. Refer to the
Nickel Metal Hydride “Charge Methods” section for further details.
Battery performance and cycle life are strongly affected by how they

are used. In order to maximize battery safety, please consult Panasonic

when determining charge / discharge specs, warning label contents

and unit design.

Note:

[It] was previously expressed as [C]. [It] is an IEC standard expression

for the amount of charge or discharge current and is expressed as:

It(A) = Cn (Ah)/1h.

« [It] is the reference test current in ampres
* [Cn] is the rated capacity of the cell or battery in Ampere-hours.
n = the time base [hours] for which the rated capacity is declared

Panasonic
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NICKEL METAL HYDRIDE BATTERIES: INDIVIDUAL DATA SHEET

HHRG60AAAH cyindrical aaasize (HR 11/45) Typical Charge Characteristics
Dimensions (with Tube) (mm)
20 Charge: 50mA x 16 hrs.
1.8
$10.5:8; B T
sl [ T a1
N B S st -
(+) g Y
T '
ol e 10:(:
— 25°C
---60°C
0.8 :
2 4 6 8 10 12 14 16 18 20
44.5%% Charge Time (hours)
|
Typical Discharge Characteristics
N S
(=) 120
110
- . o 100 —
Specifications € % RN
mm inch E 80
Diameter 10.5+0/-0.7 0.41 +0/-0.03 g
60
Height 44.5 +0/-1.0 1.75 +0/-0.04 § Charge: 50mA x 16 hrs.
50, Charge Temperature: -10 to 60°C
: isch :
Approximate Grams Ounces 40| Curt off Voliage: 1.0v
WEIth 13 0.46 30 Discharge temperature: 25°C
20 -10 0 10 20 30 40 50 60 70
Te t °C
Nominal Voltage 1.2V emperature (°C)
Discharge Average ? 550 mAh
Capacity * Rated (Min.) 500 mAh
Approx. Internal impedance 35m0
at 1000Hz at charged state.
Standard 50mA x 16hrs.
Charge Rapid® 250mA x 2.4hhrs.4 .
25mA x 32 hrs. : Charge: 500mA x 16 hrs. 25°C
Low Rate 17mA x 48 hrs. Discharge: 100mA
Standard e s °F 5 i I I I S B o 10°C
Charge -10°Cto 60°C | 14°Fto 140°F — 25°C
L2 Rapid -10°Ct0 45°C | 14°F to 113°F S --- 60°C
ol Discharge -10°Cto 60°C | 14°F to 140°F Q4
€23 <1year -20°Ct035°C | -4°Fto 95°F N
<5 | g <6months | -20°Ct045°C | -4°Fto 113°F T IR . : Mottt
[ orage 0 0 : —=1 | 7D TSN
< 1 month -200Cto 55°C -4'Fto 131°F Y N\
< 1 week -20°Ct0 65°C | -4°Fto 149°F 1.0 R
1 After charging at 0.1It for 16 hours, discharging at 0.2It. 0-80 1 5 3 4 s : 6
For reference only. : }
3 Need specially designed control system Discharge Time (hours)
Control System:

dT/dt cut-off; 1 to 2°C/min
-AV cut-off; -AV per cell =5 to 10 mV
T-control; T=65°C
Rapid charger timer; 2.4h (at 1.25a)
Trickle timer; within 2h Note: [It] was previously expressed as [C]. [It] is an IEC standard expression
for the amount of charge or discharge current and is expressed as:
It(A) = Cn (Ah)/1h
* [It] is the reference test current in ampres
* [Cn] is the rated capacity of the cell or battery in Ampere-hours.
n = the time base [hours] for which the rated capacity is declared

4 with control system

Battery performance and cycle life are strongly affected by how they
are used. In order to maximize battery safety, please consult Panasonic
when determining charge / discharge specs, warning label contents

and unit design.

Panasonic NICKEL METAL HYDRIDE HANDBOOK AUGUST 2005

This information is generally descriptive only and is not intended to make or imply any representation, guarantee or warranty with respect to any cells and batteries. Cell and battery designs/specifications are subject to
maodification without notice. Contact Panasonic for the latest information.



NICKEL METAL HYDRIDE BATTERIES: INDIVIDUAL DATA SHEET

H H R?OAAAJ Cylindrical HR AAA size (HR 11/45)

Typical Charge Characteristics

Dimensions (with Tube) (mm) 2.0
Charge:  1It(650mA) x 1.2h at 0.20, 45°C
Rest: 1~3h
18 Discharge: 11t(650mA) to 1.0V at 20°C
= Lo —
2
) eeedereetyt =~
?10.53, g 14
6 N
3 "N
< > 12 o
(+) 1.0 \\ ...... 0°C
— 2 Ve — 20°C
T\ 08 ] 1 . 45°C
"0 100 200 300 400 500 600 700 800 900 100011001200
Discharge Time (minutes)
| 44,59, . . ..
Typical Discharge Characteristics
2.0 "
Charge: 11t(650mA) x 1.2h at 20°C
Rest: 1h
1.8 Discharge: 0.21t(130mA) to 1.0V at 20°C
— /7 v 16
s 1
(_) )
2 14
°
Z 12 <
Specifications 1o
mm inch
0.8
Diameter 10.5+0/-0.7 0.41+0/-0.03 0 100 200 300 400 500 600 700 800 900 100011001200
Height 44.5+0/-1.0 1.75+0/-0.04 Discharge Time (minutes)
Approximate Grams Ounces
Weight 13 0.46
Nominal Voltage 12v 20 Charge:  1It(650mA) x 1.2h at 20°C
. Rest: 1~5h
Dlscha_rge Average** 720 mAh 1.8 Discharge: 1It(650mA) to 1.0V at 20°C
Capacity* Rated (Min.) 700 mAh
, _. 16 —
Approx. Internal impedance 30mQ s —
at 1000Hz at charged state. S 14 I —
Standard 70mA (0.1lt) x 16hrs. g K
Charge - S o ]
Rapid GOZOmA (1) x 1.2 rlrFs . —
1.0 \
o | Charge Standard 0°Ct045°C | 32°Fto 113°F \
=5 Rapid 0°C1040°C_| 32°F to 104°F 08 :
g g Discharge 10°C to 65°C 14°F to 149°F 0 100 200 300 409 500 690 709 800 900 1000 11001200
E % <1year 20°C t0 35°C ZFto 95°F Discharge Time (minutes)
~ | Storage < 3 months -20°C to 45°C -4°F to 113°F
<1 month -20°C to 55°C -4°F to 131°F

* After charging at 0.1It for 16 hours, discharging at 0.2lt.

** For reference only.

Battery performance and cycle life are strongly affected by how they

are used. In order to maximize battery safety, please consult Panasonic

when determining charge / discharge specs, warning label contents

and unit design.

Note:

[It] was previously expressed as [C]. [It] is an IEC standard expression

for the amount of charge or discharge current and is expressed as:

It(A) = Cn (Ah)/1h.

« [It] is the reference test current in ampres
* [Cn] is the rated capacity of the cell or battery in Ampere-hours.
n = the time base [hours] for which the rated capacity is declared

Panasonic

NICKEL METAL HYDRIDE HANDBOOK

AUGUST 2005

This information is generally descriptive only and is not intended to make or imply any representation, guarantee or warranty with respect to any cells and batteries. Cell and battery designs/specifications are subject to
maodification without notice. Contact Panasonic for the latest information.




NICKEL METAL HYDRIDE BATTERIES: INDIVIDUAL DATA SHEET

HHR75AAA/B cyindrical AaAsize (HR 11/45) Typical Charge Characteristics
Dimensions (with Tube) (mm)
2.0
1.9 Charge: 450mA (0.64 It) x 1.7hrs
1.8
17 ---------------
S 16—
@10.5%3, o 15— Si—— e L
o 14 =====
% 13—
> > 12
11
+) 10 P
_ 0.9 o
—F— N o8 -=-45C
"0 10 20 30 40 50 60 70 80 90 100 110 120
Charge Time (minutes)
| 44,59,
Typical Discharge Characteristics
18 "
17 Charge: 450mA (0.64It) x 1.7 hrs, 20°C.
\__| v 1A6 Discharge Temperature: 20°C.
< 15
) % 14
A ——
. g . o -
Specifications > 11 N
1.0 \
A 140mA
mm inch g.g (0‘2’]‘0
Diameter 10.5+0/-0.7 0.41+0/-0.03 "o 1 2 3 4 5 6
Height 44.5+0/-1.0 1.75+0/-0.04 Discharge Time (hours)
Approximate Grams Ounces
Weight 12 0.42
Nominal Voltage 1.2v
. Average** 730 mAh 8
Discharge 9 1 . Charge: 450mA (0.64lt) x 1.7hrs, 20°C.
o . : T
Capamty Rated (Min.) 700 mAh 16 Discharge Temperature: 20°C.
Approx. Internal impedance 35m0 s 1‘51
at 1000Hz at charged state. m e
o L
= 12
Charge Standard 70mA x 16hrs. R — . ——
Rapid 450mA x 1.7 hrs. 10 AN
° ° —— 700mA (1It)
Standard ¢ F it I S R I . E— 14oomA (21t
° Charge i 0°Cto45°C 32°F to 113°F 08 10 20 30 40 50 60 70 80
= % Rapid 0°Cto 40°C 32°Fto 104°F Discharge Time (hours)
25 Discharge -10°Cto 65°C | 14°F to 149°F
£ < 1year 20°Ct035°C | -4°Fto 95°F
(]
= | Storage < 3 months -20°C to 45°C -4°Fto 113°F
<1 month -20°C to 55°C -4°F to 131°F
* After charging at 0.1t for 16 hours, discharging at 0.2It.
** For reference only.
Battery performance and cycle life are strongly affected by how they
are used. In order to maximize battery safety, please consult Panasonic
when determining charge / discharge specs, warning label contents
and unit design.
Note: [It] was previously expressed as [C]. [It] is an IEC standard expression
for the amount of charge or discharge current and is expressed as:
It(A) = Cn (Ah)/1h.
« [It] is the reference test current in ampres
« [Cn] is the rated capacity of the cell or battery in Ampere-hours.
n = the time base [hours] for which the rated capacity is declared
Panasonic NICKEL METAL HYDRIDE HANDBOOK AUGUST 2005
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OCEAN CHIPS

OxreaH INeKTPOHMUKM
MocTaBKa 3ﬂeKTp0HHbIX KOMMOHEHTOB

Komnanusa «OkeaH DNEKTPOHMKM> MpEeAaraeT 3aK/Il04EHUE JONTOCPOYHbIX OTHOLLIEHMM NpU
MOCTaBKaX MMMOPTHbIX 3/1EKTPOHHbIX KOMMOHEHTOB HA B3aMMOBbIrOZHbIX YC10BMAX!

Hawwu npeumyliectsa:

- NlocTaBKa OpMrMHaIbHbIX UMMNOPTHbBIX 3/IEKTPOHHbIX KOMMOHEHTOB HanNpAMYy C NPOM3BOACTB AMEPUKM,
EBponbl M A3uK, a TaK e C KpYNHEMLIMX CKIaJ0B MMPa;

- LUnMpoKas sMHeMKa NOCTaBOK aKTUBHBIX M MACCMBHBIX MMMOPTHbBIX 3/1EKTPOHHbIX KOMMOHEHTOB (6onee
30 MJIH. HAMMEHOBAHUMN);

- MocTaBKa C/IOXKHbIX, AeDUUMUTHBIX, IM60 CHATLIX C NPOM3BOACTBA NO3ULMIA;

- OnepaTMBHbIE CPOKM NOCTABKM NOA 3aKa3 (0T 5 paboumx AHEN);

- JKCnpecc JoCTaBKa B 06YH0 TOYKY Poccuu;

- Momouwb KoHcTpyKTOpCKOro OTAena 1 KOHCynbTauumu KBaMPULUUPOBAHHBIX MHXEHEPOB;

- TexHM4ecKaa nogaepkka NpoeKTa, NomMollb B NoA6ope aHanoros, NocTaBka NPOTOTUNOB;

- [locTaBKa 3/1EKTPOHHbIX KOMMOHEHTOB NoJ, KOHTposiem BIT;

- CUcTeMa MeHeaXXMeHTa KayecTBa cepTudmumpoBaHa no MexayHapogHomy ctaHgapTy 1SO 9001;

- Mp1 HEO06XOAMMOCTH BCA NPOAYKLUMA BOEHHOIO M adPOKOCMMYECKOrO Ha3HaYeHMA NPOXoAUT

MCMbITaHMA M CEPTUMhMKALMIO B TaGOPATOPMM (MO COrIACOBAHMIO C 3aKa34YMKOM);
- MocTaBKa cneumanusmMpoBaHHbIX KOMMOHEHTOB BOEHHOMO M a3POKOCMMYECKOr0 YPOBHSA KayecTBa

(Xilinx, Altera, Analog Devices, Intersil, Interpoint, Microsemi, Actel, Aeroflex, Peregrine, VPT, Syfer,
Eurofarad, Texas Instruments, MS Kennedy, Miteq, Cobham, E2V, MA-COM, Hittite, Mini-Circuits,
General Dynamics u gp.);

KomnaHua «OkeaH JNEeKTPOHMKKU» ABNAETCA oduuMabHbIM AUCTPUOLIOTOPOM M SKCKJIHO3MBHbBIM
npesctasuteneM B Poccum ofHOrO M3  KpPYMHEMWMX MPOM3BOAMUTENIEM Pa3beEMOB BOEHHOMO W
A3pPOKOCMMYECKOro Ha3sHavyeHuMs <«JONHON», a Tak Xe oduuMaibHbiIM AUCTPUOBIOTOPOM MU
JKCK/II03MBHbIM nNpeacTaBuTenieM B Poccvn npousBoauTENA BbICOKOTEXHOIOMMYHBIX M HaAEXHbIX
peweHun ans nepeaaym CBY curHano «FORSTAR>.

«JONHON> (ocHosaH B 1970 T.)

PasbeMbl crneumanbHOro, BOEHHOMo M A3POKOCMHNYECKOIo
Ha3Ha4YeHHA:

JONHON (MpuMeHsOTCA B BOEHHOM, aBMALMOHHOM, a3POKOCMMYECKOM,

MOPCKOM, KeNe3HOAOPOXKHOM, TOpHO- M HedTeao6biBatoLLeN
0Tpac/AX NPOMbILLIEHHOCTH)

«FORSTAR> (ocHoBaH B 1998 r.)

BY coegmHmnTENN, KOAKCHaNbHbIE Kabenn

’ ) ®
KabenbHble COOPKM M MMKPOBONIHOBbIE KOMMOHEHTbI: FORS 'AR
L

(MpuMeHsaTCA B TEJIEKOMMYHMKAUMAX  FPaXXAaHCKOro M
cneuManbHOrO HasHayeHus, B cpeacTBax cBA3sM, PJIC, a TaK xe
BOEHHOM,  aBMALUMOHHOM M AdPOKOCMMYECKOM  OTpacisx
NPOMBILLNIEHHOCTH).

TenedoH: 8 (812) 309-75-97 (MHOroKaHasbHbIN)

dakc: 8 (812) 320-03-32

DNIeKTpPOHHas noyTa: ocean@oceanchips.ru

Web: http://oceanchips.ru/

Appec: 198099, r. CaHkT-leTepbypr, yn. KananHuHa, 4. 2, Kopn. 4, amT. A




