HANDLING PRECAUTIONS FOR VANADIUM PENTOXIDE LITHIUM (VL SERIES)

RECHARGEABLE BATTERIES

Use caution in setting charge voltage

Observe the following precautions f8BAFE use of
vanadium lithium secondary batteries.

1. Charge voltage range

¢ In fixed-voltage charging, observe the specified
charge voltage value.

Specified value (guarantee value) in the range of
-20°C to 60C is 3.4:0.15 V (effective value is
3.4t0.20 V).

* If the charge voltage exceeds the upper limit of
the specified range, internal resistance of batteries
may increase, causing deterioration of batteries.
Also, with a charge voltage around 4 V, corrosion of
the (+) terminal (case) may occur, causing leakage
(see next page).

* If the charge voltage is below the lower limit of
the specified range, complete recovery of the battery
capacity becomes infeasible.

e In fixed-current charging, observe the specified
charge current with circuit design so as not to allow
the battery voltage to exceed the above-described
upper limit of the specified voltage range.

2. Trickle charging

e Do not use trickle charging (illustrated below)
which is applied to nickel cadmium batteries, as this
will allow VL battery voltage to rise to about 5V,
causing deterioration of the batteries.
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3. Use in series

e When using two or more batteries in series, be sure
to contact us.

4.

Inversed connection of (+) and (-) terminals to
devices

The (-) terminal (gasket) may be corroded, causir
leakage.

Mixed use

Avoid mixed use of VL rechargeable batteries ang
lithium primary batteries or other secondary bat-
teries. Also, avoid mixed use of new and old bat-
teries even if they belong to the same series. The|
mixed use of batteries may cause battery deteriof
tion causing damage to devices due to difference
voltage and capacity of batteries.

Soldering

Do not apply solder directly to batteries, as this w|
heat batteries, thus causing damage to resin
materials such as gasket and separator, and leaq
leakage or battery rupture. Usual automatic dip-
soldering is applicable, but do not use reflow
soldering.

Others
Do not throw into fire, heat to 10G or higher, or
disassemble the batteries, as this will pose a dan
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INFLUENCE OF CHARGE VOLTAGE OF VANADIUM PENTOXIDE LITHIUM
RECHARGEABLE BATTERIES

Charge voltage (V) :"""""""""-"T --------------------- ,
, - Caution - !
45 +— . If the charge voltage goes beyond its z_idequate :
. range, battery performance may deteriorate :
. early. Be sure to observe the guaranteed !
| . charge voltage. :
Early battery deterioration region
40— @ —
' Ordinary temperature gas evolution region E
‘- e----_._(gradual evolution) _______ _:
[ | Corrosion region (gradual corrosion) [
— . . 60C gas evolution region _: Prohibited
_____________________________________ operating
— — Ordinary temperature withstand voltage limit__ range
— ' 60°C withstand voltage limit T
35— T
Adequate charge | Post-charging stable region | )
[ voltage range Operational
(guarenteed) l range
(specified value)
| Charging completion region i
— [ Charging region | Inadequate
range
3.0—
[ | Non-charging region |

Panasonic Lithium Batteries Handbook, Page 99 December1998



