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Lithium—Ion Battery Specifications

1. General
1.1 Scope
This specification is applied to Lithium—Ion Rechargeable Battery provided by Sony.
Lithium—Ion Rechargeable Battery
US18650VTC4
UL1642: File No.MH12566
IEC62133 (INR19/66)

1.2 Product Category:
1.3 Cell Type
1.4 Acquired Safety Standard Approval

2. Cell Rating
Item Rating Note
. . Discharge at 0.2ItA,2.5Vcutoff after
21N IC t 2100mAh
ominal Lapacity m Standard Charge
. Discharge at 0.2ItA,2.5Vcutoff after
2.2 Rated Capacity 2000mAh Standard Charge
2.3 Nominal Voltage 3.6V
2.4 Charge Voltage 4.20 +/- 0.05V
2.5 Cut Off Voltage 2.5V
2.6 Maximum Charge Voltage 425V
Continuous 4A
2.7 Maximum Charge Current o A Charging voltage <415V
uise Average current<8A
2.8 Continuous Maximum Discharge Current 30A
2.9 Weight 45.0+/- 1.5¢
2.10.1 Allowable Environment |Charge 0 to +45degC
Temperature Discharge —20 to +60degC
2.10.2 limit of cell surface|Charge 60deg.C
temperature Discharge 80deg.C
In case of over 400Wh/I, it is
2.11 Energy Density 427Wh/| possibility to be subject to regulation
by object country.

<{Note> The cells must not be discharged when the environmental temperature is outside of the range of —20°C
to 60°C. For discharging, it is acceptable for the cell surface temperature to rise to 80°C at maximum
points.
X Cell condition at the shipment ; About 70% discharged.

2.12 Charge Conditions
Temperature Range Upper Limited | Maximum Charging | Charging Current
Charging Voltage | Current Recommendation
Low Charging | 0°C=T<10°C 415V 1.0A 0.5A
Temperature Range
Standard Charging | 10°C=T<45°C 4.25V 4.0A 2.0A
Temperature Range
High Charging | 45°C<T=60°C 415V 4.0A 2.0A
Temperature Range
D = EREES | pra1s | ver | 10 | RED [
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3. Shape/Dimension and Appearance
3.1 Shape/Dimension (Ref. P10 7. Outline)

Diameter of crimp 18.2 +0.15/ -0.2mm
Diameter of trunk 18.2 +0.15 /- 0.2 mm

(excluding wrinkle on the tube)
Total Length 65.00 +/- 0.2mm

3.2 Appearance
There shall be no remarkable scratches, stains, deformation, or leakage that could affect quality or reliability.
Any uncertainty arising out of this phrase shall be settled upon consultation between both parties.

4. Performance
41 Standard Test Condition
Test condition shall be at 23 +/— 2degC and 65 +/- 20% R.H.

4.2 Testing Instrument or Apparatus

4.2.1 Dimension Measuring Instrument
The dimension measurement shall be implemented by instruments with equal or more precision scale of
0.01mm specified by JIS B 7502(outside micrometer) or JIS B 7503(dial gauge).

4.2.2 Voltmeter and Ammeter
Voltmeters and ammeters shall be equal or more precision instruments specified by JIS C 1102
(Indication Electric Instrument Level 0.5).

4.2.3 Impedance Meter
Impedance shall be measured by a sinusoidal alternating current method (1kHz LCR meter).

4.3 Standard Charge definition
Charging at a constant voltage of 4.2V(=%0.05V) and a constant current of 2.0A for 2.5 hours in 23+2°C
atmosphere.

4.4 Standard Discharge definition
Discharging at a constant current of 2.0A down to 2.5V in 23+2°C atmosphere.

e e e e Ak fhAkE~—
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4.5 Electrical Performance

[tem Condition Specification
4.5.1 Open—Circuit Voltage Shipping condition 3.40-3.80V and the
OCV shall be within
0.1V on the same
cell lot.
45.2 AC Impedance After standard charge within 3 days.(1kHz) 7-15mohm
4.5.3.1 Capacity After standard discharging. Discharge at | 2000mAh or more
0.21tA(400mA) cut off voltage 2.5V
45.3.2 Capacity(2) After standard charging, Standard discharging 1900mAh or more
4.5.3.3 Capacity(3) After standard charging, Discharge at 10A cut off | 1800mAh or more
voltage 2.5V
4.5.3.4 Capacity(4) After standard charging, Discharge at 20A cut off | 1600mAh or more
voltage 2.5V
454 After charging 4.2V, 4A, 100mA cut off €< 1400mAh or more
Charge/Discharge Cycle Discharge at 10A, cut off voltage 2.5V after 500
cycles
4.5.5 Discharging Temperature After standard charging, Discharge at 10A, 2.5V Refer to the
Characteristic cut off under the following ambient temperature left table.
Discharge Capacity
Temperature
—10degC 1260mAh or more
OdegC 1440mAh or more
23degC 1800mAh or more
45degC 1800mAh or more
4.5.6 Charging Temperature After standard discharging, charge at 4.20V, 2.0A for Refer to the
Characteristic 2.5 hours under the following ambient temperature. left table
Charge Temperature Capacity
OdegC 1615mAh or more
23degC 1900mAh or more
45degC 1900mAh or more
45.71 After standard charging, stored at 23 degC for 28 1620mAh or more
Storage Characteristic(1) days. Remaining capacity from 10A (2.5V cut off)
discharging.
4572 After above measurement, Recovery capacity by 1710mAh or more
Storage Characteristic(2) discharge at 10A, 2.5V cutoff after standard charge.
YRR L B o
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4573
Storage Characteristic(3)

After standard charging, stored at 45 degC for 28
days. Remaining capacity from 10A (2.5V cut off)
discharging.

1530mAh or more

4574
Storage Characteristic(4)

After above measurement, Recovery capacity by
discharge at 10A, 2.5V cutoff after standard charge.

1620mAh or more

4.5.8 Long term
Storage characteristic

After standard Charging, store at 23 degC, 365days.
Recovery capacity of standard charging and 10A(2.5V
cut off) discharging.

1620mAh or more

4.6 Mechanical Performance

Item

Condition

Specification

4.6.1 Heat cycle test

1) Standard charge

2) Heat cycle at 75°C6h<«—30min——40°C6h for 10
cycles.

3) Storage at 20+5°C for 24hours

No leakage,
No interception

4.6.2 Shock test

1) Standard Charge

2) Drop the battery from 1.2m height onto P-tile for 3
times in each of X, Y and Z direction

3) Discharge at 10A, 2.5V cutoff

4) Standard charge

5) Capacity by discharge at 10A, 2.5V cutoff

No leakage
1710mAh or more

4.6.3 Vibration test

1) Standard charge

2) Vibration test under the following condition
Frequency and acceleration:10~60Hz, 20.6m/s?
Frequency and acceleration:60~80Hz, 13.7m/s?
Frequency and acceleration:80~100Hz, 6.9m/s?
Frequency and acceleration:100~125Hz, 3.9m/s?

5min. sweep, 1 hour for each axes
3) Discharge at 10A, 2.5V cutoff
4) Standard charge
5) Capacity by discharge at 10A, 2.5V cutoff

No leakage.
1710mAh or more

Vmm T U T A
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5. Identification and Marking (Lot Number Definition: Manufacturing Date of Cells)
The code is printed on a surface of the can, under the tube, at three lines.

SE USXXXNXXXX
A uHreLyMpDs  WRY
5.1 Manufacturer Name (Trade name) Sony BB
SE (Trade name of Sony Energy Devices Corp.)
5.2 Trade Mark (Fig.1:USxxxxxx) Fig.1

US18650VTC4

5.3 Plant (Fig.1:A for plant code)
K:Sony Energy Devices Corp. Koriyama Plant. T:Sony Energy Devices Corp. Tochigi Plant.
SG or G: Sony Electronics (Singapore)

5.4 Specification (Fig.1.:HH for Cell Type)
C4: US18650VTC4

5.5 Lot Number (Fig.1 : YMDDS for Manufacturing Date of Cells)

Y:Year ’92 as A, Every next year is counted as B, C,... (Using an Alphabet letter)
M:Month January as A, the consecutive month as B, C,... (Using an Alphabet letter)
D:Day 01,02, =+-+29,30,31 (Using figures)

S:Electrode History AB,C,- (Using an Alphabet letter)

5.6 UL Marking
Recognition Mark on the right side of Fig.1
5.7 Korean regulation (Fig.1: Sony BB)
“Sony’: For Korean regulation
“BB”: For the name for Korean regulation  “31” : Sony Energy Devices Corp. Tochigi plant

5.7 2Dimensional Code (Fig.2)
The code is on the surface of the tube

6. Caution
Caution on usage of Lithium—Ion Rechargeable Battery.

6.1 Caution for installing the battery into the pack
*Do not combine the different Lot Number cell (the Last 5 letters and figure) into the pack

6.2 Caution for the battery and the pack
6.2.1 Charge
*It shall be Constant Current—Constant Voltage (CC—-CV) charging method.

6.2.2 Discharge
X[t shall avoid less than 2.5V by discharging.

6.2.3 Design of battery pack
*[t shall be the shape which cannot be connected easily to any charger other than the dedicated charger.
*[t shall have the structure which cannot be connected easily for end user to apply for the other purpose.
*[t shall have the terminals or function which cannot easily cause external short circuit
(such as chain short by necklace).
X[t shall not be short easily by effect of vibration or drop due to contact of internal writing materials to

battery.
e e e e Ak fhAkE~—
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6.2.4 Protection Circuit
*The protection circuit shall be installed in the battery pack, the Host or the charger.
*The battery must possess four types of protective circuits as follows.

6.2.4.1 Over charging protective circuit
The over charging protective circuit shall operate at less than 4.250V/cell by each block cell voltage
monitoring.

6.2.4.2 Over discharging protective circuit
The over discharging protective circuit shall operate at 2.0V/cell to 2.5V/cell.
(In case of —10~-20deg.C, the circuit shall operate at 1.5V/cell to 2.5V/cell)

6.2.4.3 Over current protective circuit
The over current protective circuit shall operate charging at over 12A.
The over current protective circuit or device shall operate discharging not to result in the risk or fire or
explosion for over 30A discharging. The allowable time at each current is less than the below table.

Discharge current 30~40A ~50A ~60A ~80A ~100A ~150A 150A~
Time <80sec. <40sec. | <30sec. | <1b5sec. <{8sec. <{3sec. <0.5sec.

6.2.4.4 Over temperature protective circuit at cell surface temperature
The over temperature protective circuit at high temperature side shall operate discharging until 80deg.C
The over temperature protective circuit at high temperature side shall operate charging at until 60degC.
The over temperature protective circuit at low temperature side shall operate charging until OdegC.

6.3 Storage

*It shall be kept in shipping condition (70% discharge) or over than 70% discharge condition

to storage for long period.
*It shall be kept in dry condition of low humidity, especially be free from high temperature (45degC or
more).
( Recommended Temperature 20degC. , Humidity 50% or less. )

*Do not storage the battery near heat sources, nor in a place subject to direct sunlight to storage in
warehouse.

*It shall be used the battery within 3 months ( 90 days ) after shipping.

6.4 Prohibition Clause
*Do not throw the battery into fire, nor heat the battery.
*Do not disassemble nor modify the battery.
*Do not leave the battery in a place of high temperature (60degC or more).
*Do not use the battery in a place of high temperature (60degC or more).
*To prevent the battery from water or moisture.
*Do not add strong shock, nor drop the battery.
*Do not solder lead directly to the battery body.
*Do not short (+) and (=) terminal of the battery with a kind of metal.
*Do not charge beyond the condition which described on the delivery specification.
*Do not reverse charge the battery.
*Do not use together with the battery of a different kind.
*Do not penetrate the battery with a nail etc., nor make a hole in the battery.
*Do not put the battery into a microwave oven, nor high pressure container.
*Do not connect the battery to wall sockets and cigarette wall sockets in vehicle, etc.
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8. Packing
8.1 Packing Instruction (T.B.D)

8.2 Printing Instruction for Master Carton (T.B.D)

8.3 Parts name marking (T.B.D)
8.4 Packing Instruction for Pallet (T.B.D)
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