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# 9
3.1 Battery Type 033048
3.2 | Material of Case Plastics membrane
3.3 | Nominal Voltage 3.6 volt
3.4 | Average Voltage 3.7 volt
3.5 | Nominal Capacity 430 mAh
3.6 | Internal Resistance Less than 50m Q
3.7 | Max Charging Voltage 4.2 volt
3.8 | Discharging Cut-off Voltage 2.75 volt
11.7 | Max Charging Current 1 CsmA
3.10 | Max Discharging Current 1 CsmA
3.11 | Charging Model CC/CV (Constant Current/ Constant Voltage)
length: 48 + Imm
3.12 | Dimension Height: 30+ Imm
Thickness: 3.0+0.5mm
3.13 | Weight 4+1g
Charging: 0 —~ +45 C
3.14 | Working Temperature Discharging: -20 ~ +60 C
. One month: -5 —~ +45C
3.15 | Storage Environment Three months: -5 ~ +35C
3.16 | Relative Humidity 65+20%
3.17 | Voltage of Shipment 39V




TENERGY

Tenergy Corporation

1292 Kifer Rd. #807
Sunnyvale, CA 94086 U.S.A
Tel: 408.739.2833 Fax: 408.739.2081

# 0$

4.0 Characteristics Testing

4.1 Basic Characteristics

No. [tem Requirement Testing method
Internal Accessory (1kHz The battery with a capacity of 40—60% is measured
1 . : . ; : . - .
Resistance AC impedance) | USing an internal resistance meter.
Nominal Dischareine fi The fully charged battery is kept in testing
omina ischarging time .. :
2 . . .o c condition for 1h and then discharged by the
Capacity is >5 hrs
standard method.
3 High Current | Discharging time | The fully charged battery is kept in the standard test
Discharging is =0.9h environment for 1 h, then quick discharged.
Low . L The fully charged battery is kept at (-20£2°C) or
Discharging time o . i
4 Temperature 3] (-10£2°C) for 4 hrs, then discharged under a
. . 1s =3 hrs .
Discharging constant current of 0.2 CsmA to 2.75 volt.
High . L The fully charged battery is kept at (60£2°C) for 4
Discharging time L -
5 Temperature o451 hrs, then discharged under a constant current of 0.2
. . is >4.5 hrs
Discharging CsmA to 2.75 volt.
Capacity ) L The fully charged battery is kept in the standard
: Discharging time . . .
6 Maintenance . testing environment for 30 days, then discharged by
is >4.5 hrs
Rate the standard method.
The battery 1s firstly discharged and charged
completely by standard method. Between the
. . charging and discharging, the battery is laid aside
. . Cycle No. is . . L . .
7 Cycling Life 2300 for 20 min. The cycling is maintained until the
>300 times . . .. .
discharging capacities between twice cycles are less
than 80% of the initial capacity. The cycling life
expires.
The fully charged battery is discharged by a
constant current of 0.2 CsmA to the nominal
g Storage Discharging time | capacity of 40% ~—60%, then kept at 20£10°Cand in
Characteristics 1s > 4.75 hrs a relative humidity of 45%—~85% for 6 months.
After the battery is discharged and charged once, it
is discharged by standard method.
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4.2 Environmental Characteristics
No [tem Requirement Testing instruction
Hicl The fully charged battery is kept at 65+2°C for 16 hrs.
1gh . . . .
1 ¢ = o Then the battery is kept in the standard testing environment
emperature . L
P for 4 hrs. Afterwards it is discharged by standard method.
L Discharging | The fully charged battery is kept at -20+2°C for 16 hrs.
ow S : . : .
2 ¢ o tune 1s over 4.5 | Then the battery is kept at the standard testing environment
emperature ! . o
P hrs, no leakage | for 4 hrs. Afterwards it is discharged by standard method.
The fully charged battery is kept at 40 £ 2°C and
Constant o = :
937" 3%RH for 48 hrs. Then the battery is kept at the
3 Temperature . ‘ - ) o
 Humidit standard testing environment for 4 hrs. Afterwards it is
/ Humidity .
iy discharged by standard method.
The fully charged battery is vibrated 10 times in three
mutually perpendicular directions with amplitude of
A Mechanism 0.35mm and a frequency from 10 to 55 Hz. The frequency
Vibration scan rate is 1Hz per min. Then the battery is kept at the
standard testing environment for 4 hrs. Afterwards it is
Discharging | discharged using standard method.
tume 1s > 5 hrs,
no leakage The fully charged battery is impacted 1000+ 10 times with
the acceleration of 1000m/s” and pulse lasting time 16 ms.
. The half number of the batteries are impacted in
Mechanism . L ) )
5 . perpendicular direction, the other number are impacted in
Impacting . . .
parallel direction. Then the battery is kept at the standard
testing environment for 4 hrs. Afterwards it is discharged
using standard method.
The fully charged battery is kept at -20°C for 2 hrs and
Temperature then at 50°C for 2 hrs. The experiment is repeated for 10
6 peta No leakage . o P P .
Impacting times. The transition time of different temperatures is less
than 5 mins.
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4.3 Safe Characteristics
No ITEM Requirement Testing instruction
1 Over The completely discharged battery is charged for 12.5
Charging hrs using a constant current of 0.2 CsmA at 20+5 °C.
5 Compelling The fully charged battery is discharged forcibly for 12.5
Discharging hirs by a constant current of 0.2 CsmA at 20+5 °C.
3 Exterior The fully charged battery is short-circuited for over 6
Short-circuit hrs by using an external load below 50 mQ at 20+5 °C.
The fully charged battery is put in the steeliness clamp
. at 20=5 °C, and pierced along perpendicular direction with
4 Piercing N Lo . .
= the electrode face in its centric position with a steel nail of
@2.5-5.0mm. and kept for over 6 hrs.
The fully charged battery is fixed between the two iron
5 Impacting . boards at 20+5 °C, the electrode face is parallel to the iron
< Not explosion . .
board and a force of 13KN apply onto the iron board.
or catch fire ’
The round steeliness stick of diameter 7.9mm and
70mm of length is fixed into the center of the fully
6 Impacting charged battery at 20£3 °C. The stick 1s parallel to the
Testing electrode face and forms a right-angle with the upper terminal
of the battery. Then the object of 9.1kg weight falls freely on
the stick.
7 Immersing The fully charged battery is immersed into the
Water room-temperature water for over 24 hrs at 20£5 °C.
The fully charged battery will be dropped for one time
g Free Fall each in three mutually perpendicular directions from the
height of 1.0 m onto a hard board with a thickness of 20
mm.
9 Storage The fully charged battery is heat from RT to 130 °C with
] = arate of 5+1 °C /min, and keptat 130°C for 1.0 h.

Standard charging: Charging to 4.20 volt under a constant current of 0.2 CsmA, then charging to 0.01
CsmA under a constant voltage of 4.20 volt.

Quick charging: Charging to 4.20 volt under a constant current of 1 CsmA, then charging to 0.01 CsmA
under a constant voltage of 4.20 volt.

Standard discharging: Discharging to 2.75 volt under a constant current of 0.2CsmA.

Quick discharging: Discharging to 2.75 volt under a constant current of  1.0CsmA.
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5.0 Warranty period

Warranty period of this product is 6 months from the date of manufacturing spraying code.

6.0 Cautions in handling the lithium-ion Polymer battery

Customers are desired to follow the requirements strictly when using the battery. Any mishandling
maybe brings probably smoking, catching fire or explosion etc, so customers must comply with the
operation specification. The single battery is only allowed to be use in the safety working current and
voltage range. The sign of “caution” has been stick on the packing box of the battery. Before used, anyone
is desired to pay attention to the noticed specification. The corporation does not take responsible for the
trouble caused by mishandling of the battery which 1s clearly against the instructions in this specification.

1). Do not misuse the positive and negative terminals of the battery. It will lead to the over-discharging
and overcharging to the battery.

2). The battery must be used with the charging and discharging protection board or used when the
electronic product has the charging/discharging protection function.

3). Do not short-circuit the battery. Otherwise the battery may heat and swell, leak out the electrolyte.

4). Do not heat and discard the battery into fire. Do not leave the battery in microwave oven or other
pressure vessel. When the temperature exceeds 150C, the battery may heat, swell or explode.

5). Do not charge or discharge the battery outside the range of temperature stated in this specification.
Otherwise the cycle performance will decline.

6). Do not refit, extrude or drop the battery to prevent from the interior short circuit, failure or explosion.

7). Do not parallel or connect with other type batteries. Otherwise the battery may be over charged or
discharged and the battery may be damaged. and injury may be caused.

8). When the batteries are assembled in parallel-series connection, especially series connection, the
batteries with close capacity, close internal resistance and close voltage are chosen to use. The batteries
must be assembled i the discharging state. The charging/discharging protection board must have the
equilibrium charging function, otherwise the accidents may likely occur.

9). Do not weld nickel tape on the surface of the positive and negative terminals using the methods of
releasing high heat, such as soldering welding. gas welding, arc welding. Otherwise the insulated
components and the separator film of the battery will be destroyed, the battery will fail or explode. So only
method is the double nod alternating current welding and laser spot welding.

10). When the battery is not used chronically, it should be put into a shady and cool condition fo prevent
from the degeneration of the battery.

11). When the battery gives off an odor, discolors or is misused, the user should stop using it immediately.

12). When the battery leaks electrolyte and the electrolyte gets onto the skin, wash the leakage with clean
running water immediately.
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7.0 Sign
The batteries have been signed the manufacturer, product model, positive and negative polarity,

production date and batch number on the surface.

8.0 Packing

To prevent the battery from short-circuiting, the positive outside of the battery is stick with mat when
packing. Product are packed imto the dry, dustproof and waterproof packing box enclosed instructions and
cautions about handling the lithium-ion battery

The surface of packing box has the signs to remind putting gently, damp roofer and upwards.

9.0 Transport

The shipment battery has been packed in the condition of half-charged before transportation. The
measurements has been taken to prevent the battery from vibrating tempestuously, impacting, extruding and

getting wet in the course of transportation.

10.0 Storage

The battery should be stored in the state of half-charging in the temperature range from -5 to 45 °C,
and the relative humidity of <75%, clean, dry and ventilative room. The battery should be avoided
contacting the caustic matter and be apart from firer and heater.

If the storage period exceeds 6 months, the battery should be charged afresh to over 3.8v.
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