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This specification is applied to Lithium-ion Polymer rechargeable battery pack.

1. Scope

Reference standard

GB/T 18287-2013. IEC/EN61960. UL1642. GB 31241-2014

2. Product Configuration

No. I[tem Name Specification Qty Remark
Li-ion Cell USE-18500-1900mAh 3.7V 4 RoOHS
PCM R5436T503BA+A04410*2 1 ROHS
3 Connector JST-EHR-2 1 RoHS
4 Wire Red wire UL3239-22AWG L130+3mm 1 RoHS
Black wire UL3239-22AWG L130+3mm 1 ROHS

3.Product Dimension
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4. Product Specification
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4.1Table 1:
No Item Rated Performance Remark
. Typical 1900mAh Discharge at 0.2 CsA after
Rated Capacity ypica m g >
1 standard charge fully.
Minimum 1850mAh
Nominal Voltage
2 14.8V
3 ocv >14.6V Shipment voltage
Voltage at end of )
) Discharge cut-off voltage.
4 Discharge 11v
Charging Voltage
5 ging g 16.8V
AC (1KHz) Impedance New
6 (1KHz) Imp <280mQ
Cell Max.(mQ)
Constant Current 0.2CsA
. Standard Charge Constant Voltage 16.8V Charge time: Approx 8.0h.
0.02CsA cut-off
) Constant Current 0.2CsA
Standard Discharge
8 end voltage 11V
Constant Current 0.5CsA
9 Fast Charge Constant Voltage 16.8V Charge time : Approx 3h.
0.02CsA cut-off
. Constant Current 0.5CsA
Fast Discharge
10 end voltage 11V
Maximum Continuous
11 | Charge Current 0.5CsA
Maximum Continuous
12 | Discharge Current 1.0CsA
, Charge: 0~45°C
Operation Temperature
13 | Range - 60+£25% RH. Bare Cell.
Discharge: -20~60°C
Storage Temperature Less than 1 year: -10~25°C
14 60+25%RH.
Range
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Less than 3 months: -10~40°C

Storage Humidity Range

15 60+25%RH.
* 4KV (contact)
16 | ESD .
* 8KV (air)
17 Weight Approx:148.0g
Length: Max55.5mm
18 Product Dimension Width: Max 74.2mm

Thickness: Max20.0mm

5.Product Performance Test

5.1 Standard Testing Conditions
The test should be conducted with fresh battery within one week after shipment and the battery shall
not be cycled more than five times. Unless otherwise defined, the test and measurement shall be done
under temperature of 23+2°C and relative humidity of 45~85%. Normally, the temperature and relative
humidity will not affect the test results when they are at a range of temperature 15~30°C and humidity
25~85%RH.

5.2 Measuring Instrument or Apparatus

5.2.1 Dimension Measuring Instrument
The dimension measurement shall be implemented by instruments with equal or more precision scale
of 0.01mm.

5.2.2 Volt meter
Standard class specified in the national standard or more sensitive class having inner impedance more
than 10kQ/V

5.2.3 Ammeter meter
Standard class specified in the national standard or more sensitive class. Total external resistance
including ammeter and wire is less than 0.01Q.

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

5.3 Standard Charge\Discharge

5.3.1 Standard Charge
Ccc-cv
Test procedure and its criteria are referred as follows:
0.2CsA =380mA
Charge with 0.2CsA constant current until the battery reaches 16.8V. Then charge with voltage 16.8V
until the charging current drops to 0.02CsA. The charge will be terminated and the battery shall be fully
charged. Charge time is Approx 8.0h. The battery shall be with no permanent degradation when
charged between 0 °C and 45 °C.

5.3.2 Standard Discharge
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0.2C5A =380mA

Battery shall be discharged at a constant current of 0.2 CsAto 11V @ 23%2 °C.
5.4 Appearance
There shall be no such defects as flaw, crack, rust, leakage, which may adversely affect commercial
value of battery.
5.5 Initial Performance Test
Table 2:

ltem Measuring Procedure Requirements

(1) Open-Circuit Voltage | The open-circuit voltage shall be measured within 24 hours

=216.32V
after standard charge.
(2) AC Impedance The Impedance shall be measured in an alternating current <280m0
Resistance method (1kHz LCR meter) after standard charge at 23+2°C. | =~
. . Discharge
) ) The capacity measured after standard discharge at 0.2CsA at )

(3) Nominal Capacity 2349°C Capacity

- 21850mAh

After charge fully, store the battery for 28 days at 20 + 5°C,
(4) Retention Capability | then storel hours more, then discharge the battery at current | Capacity=80%
of 0.2CsA till 11V cut-off voltage.

5.6 Discharge capacity at different temperatures
Battery shall be charged per 5.3.1. and discharged @0.2CsA to 11V at different temperatures, the
discharge capacities are as shown in below Table 3. The battery shall be stored for 3 hours at the test
temperature before test. Each battery shall meet or exceed the discharge capacities as shown in below
Table 3.

Table 3:
Discharge Temperature -10°C 0°C 23°C 60°C
Discharge Capacity (0.2CsA) 70% 80% 100% 90%
5.7 Cycle Life and Leakage-Proof
Table 4:
No. | Item Criteria Test Conditions
Carry out 500 cycles charging/discharging:
Higher than 70% of the | ¢charge: Standard Charge, per 5.3.1
1 Cycle Life Typical Capacities of the #Discharge: 0.5CsA to 11V
battery #Rest Time between charge/discharge:30min.
& Temperature:23+2°C
No leakage After fully charged, store at 60+3°C,60+10%RH for
2 Leakage-Proof ) ) )
(visual inspection) 1 month.
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5.8 Mechanical Characteristics and Safety Test

discharge test

Fully Charged

Discharge at constant current 0.2CsA to 0V,

Battery )
ltem . Test Method Requirements
Condition
Discharge : 1.0CsA to 11V )
Over charge | Fresh battery, ... | No explosion
Charge : 3.0CsA charge to 4.6V, and maintain i
test Fully Charged No fire
for 7 hours.
Over Fresh battery, No explosion

no fire, no smoke

discharge test

Fully Charged

0.2C to 11V.

Fresh
Heat shock batter Put the battery in hot box ,then heat up to 130°C | No explosion
test y in 1 minute, remain for 10 minutes. No fire
Fully Charged
Fresh . .
Impact between bar (15.8mm diameter) and | No explosion
Impact test battery, . . . :
9.1Kg falling material (at a height of 6.1cm). Bar | No fire
Fully Charged | = .
is laid across the center of the test sample.
Fresh . . .
Crush between two flat plates. Applied force is | No explosion,
Crush Test battery, , .
about 13kN(1.72Mpa) for 10min. No fire
Fully Charged
Make short-circuited by connecting the (+) and | No explosion, No
-) terminals of the battery with a copper wire | fire.
Short  Circuit | Fresh battery, ©) ) ) .ry PP
having a maximum resistance load of 0.1Q. | The surface of the
test Fully Charged )
Tests are to be conducted at room temperature | battery shouldn’t
(20+2°C). exceed 150°C
Fresh battery,
Rate test _
Fully Charged | 0.2C/0.5C/1.0C charge & discharge.
Low . . .
Fresh battery, | Put the battery at -10°C for 1h, then discharge at | Discharge capacity
temperature

260%

Store for 4
hours 85°C

Fresh battery,
Fully Charged

Charge the battery fully in standard charging
way at ambient temperature (23 % 2°C) and
store for 1 hour. Then put it into the constant
temperature and humidity oven at 85+ 2°C for 4
hours. Take it out and cool it for 2 hours at (23+
2°C). And then test the thickness and capacity at
0.2CsA when charge & discharge.

The rate of swelling
<10%

Remaining capacity

= 70% initial
capacity.

Recovery  capacity
= 80% initial
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capacity
Vibrate the battery for 30 minutes per each i
L Fresh battery, . . No rupture, no fire.
Vibration test three mutually perpendicular axis (X,Y,Z2) after .
Fully Charged No critical damage.

standard charge.

Drop the battery from a height of 1m onto

) ) No rupture, no fire
concrete board with 18~20mm thickness each .
Fresh battery, . L No critical damage.
Drop test one time from every direction after standard | )
Fully Charged ) Discharge time
charge. Then discharge and charged at 1C 3 51 min

times, record the time of discharging.

6. PCM Specification

6.1 Using scope: It applies to Li-ion Battery protection module for Shenzhen Hysincere battery Co, Ltd.

6.2 Battery capacity:1900mAh

6.3 Environment request: RoHS.

6.4 Function description: Over charge protection, Over discharge protection, Over current protection,
Short circuit protection

6.5 Electrical features:

' Parameter value
project
General temperature: 25°C
ltem Min. Type value Max. Unit
Over charge protection voltage 4.215 4.250 4.285 \%
Over charge release voltage 4.050 4.150 4.250 \%
Over discharge protection voltage 2.700 2.800 2.900 \%
Over discharge release voltage 3.100 3.200 3.300 \%
Over current detection voltage 0.75 0.100 0.125 \%
Over current protection current 8 20 A
Over charge protection delay time 700 1000 1300 S
Over discharge protection delay time 83 119 155 ms
Over current protection delay time 0.7 1.2 1.7 ms
Short protection delay time 100 300 600 us
Current consumption (Operation) 4.0 15.0 55.0 UuA
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Current consumption (Power down) 3.0 UuA
Impedance 50 mQ
Input voltage (B+ to B-) -0.3 18 \%
Operating temperature -20 +85 °C
. Temperature range: -5~+35°C Humidity: 0%~
Re commendatory storage condition
75%RH
0V battery charge function Available

6.6 Reliability test
6.6.1 Humidity test: +40+2°C, 90%RH, 48h.
6.6.2 High temp. test: +85+2°C, 2h.
6.6.3 Low temp. test: -20£2°C, 16h
6.6.4 ESD test: All parts work normally at = 4KV (contact) £ 8KV (air).
6.7 Top overlay

6.8 Circuit diagram:
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6.9 Parts list:
T lmemm | nesn | aemsmmsmmx | e | Be TR i
1 L H MOSFET  |N MOS/A04410/SOP-8 pes 2 o1, @2
2 BLEMOSFET [N MOS/2N7002/S0T-23 pcs 1 Q5
3 MHIC R5436T503BA/TSSOP-28 pcs 1 (UL
4 R HE SMD/330 0 £5%/0603 pes 4 |R1. R2. R3. R4
5 Mkl SMD/1M O *+5%/0603 pes 1 |R12
6 A BE SMD/2M Q =+ 5%/0603 pcs 1 |RI3
7 B HEE SMD/10MQ £5%/0603 pcs 1 |R14
8 BEHEE SMD./10K O £5%,/0603 pcs 1 |RI10
9 BEBE SMD./75K O +5%,/0603 pcs 1 |Ri1
10 BEHEE SMD/100K ©Q & 5%/0603 pcs 1 |RS
11 ek SMD,/348K O & 1%/0603 pes 1 |R7
12 ) o d SMD/10 € £ 5%/0805 pcs 1_|R6
13 N SMD/330 O +5%/0805 pes 1 |Bs
14 &4&WmME SMD/10mQ £1%/2512 pes 1 |RS1
15 BEHE SMD/3. 3nF (332) 10%/0603/50V pes 1 |c8
16 WRBE SMD/0. 033 u F (333) 10%/0603/50V | pcs 1 |C7
17 BEHE SMD/0. 01 uF (103) 10%/0603/50V | pcs 1 |c1o
18 BEHE SMD/0. 1w F (104) 10%/0603/50V pes 4 [c1. c2. c3. c4
19 BEHE SMD/1 wF(105) 10%/0805/50V pes 4 |cs. Cé, C9. C1
20 - 6+3+0. 3mm pes 5 |B1. B2, B3. B+ B-
21 R B |BECME 24v 5% S00-323 pes 1 |Z1
22 W ZHBE | IN4148 SOD-323 pcs 2 |D1.D2
s o [T R e |

7. Storage and Transportation

7.1 Storage:
7.1.1 The Li-ion battery pack should be stored in a cool, dry and well-ventilated area and should be kept far
away from the fire and high temperature.

7.1.2 The best capacity for storage is 30%-50%.

7.1.3 The battery should be stored in the temperature range as stated in this specification sheet. The best
storage temperature is 0 to 25°C. The best humidity is 60+25%.
7.1.4 If store the battery six months or longer, suggest carry on additional charge to the battery.
7.2 Transportation:
7.2.1 Do not mix the battery products with other cargoes.

7.2.2 Do not immerse the battery products in water or get it wet.
7.2.3 Do not do over 7 layer- staking and upside-down.

7.2.4 The highest temperature in transportation is lower than 65°C.
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8. Battery Precautions and Safety Instructions:

To ensure proper use of the battery please read the instructions carefully before using it.
8.1 Handling:
8.1.1 Do not expose or dispose the battery in fire.
8.1.2 Do not put the battery in a charger or equipment with wrong terminals connected.
8.1.3 Avoid battery short circuit.
8.1.4 Avoid excessive physical shock or vibration.
8.1.5 Do not disassemble or deform the battery.
8.1.6 Do not immerse in water.
8.1.7 Do not use the battery mixed with other brand, type or model.
8.1.8 Keep out of the reach of children.
8.2 Charge:
8.2.1 Battery must be charged in appropriate charger only.
8.2.2 Never use a modified or damaged charger.
8.2.3 Do not leave battery in charger over 24 hours.
8.2.4 Charging current: Don’t surpass the highest charge current as stated in this specification sheet.
8.2.5 Charging voltage: Don’t surpass the highest charge voltage as stated in this specification sheet.
8.2.6 Charge temperature: The battery must be charged in the ambient temperature range as stated in this
specification sheet.
8.2.7 Charge the battery via constant current first and then via constant voltage, no reverse charge. If the
positive electrode and the cathode mixed, the battery can be damaged.
8.2.8 Store the battery after it's charged. The battery should be recharged/re-discharged every 3 months.
8.3 Discharge:
8.3.1 The discharge current shouldn’t surpass the highest discharge current as stated in this specification
sheet. If surpass, the battery may be damaged and it can result in hot battery which is risk.
8.3.2 Discharge temperature range: The discharge must be done in the ambient temperature range as
stated in this specification sheet.
8.3.3 Over-discharge: A short-time over-discharge will not affect the use of the battery, but long-time will do.
If the battery is not used for a long time, the performance will get poorer. It should be recharged and
re-discharged fully several times before it's recovered.

8.4 Disposal:
Regulation is vary in different countries. Please dispose wasted battery according to local regulations.

9. Period of Warranty

There is a 36 month warranty of the batteries from the date of shipment. If there is quality problem within,
we are responsible to replace the defective ones according to the accurate analysis results. However, we
won't take any responsibility if the problem is caused by the battery-related applications and
related products.
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10. Package

11. Others

Battery is chemical product; the performance will be deteriorated when it's used for a long time or it's stored
for a long time without being used. In addition, if it's not charged or discharged properly as stated in this
specification sheet, the capacity and lifespan will be shortened, or the product which the battery applied to
will be damaged by its leaking. If the battery is charged properly but can’t be charged fully, please replace it
in time.
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12. Special Request

If you need isn’t fulfilled by this specification, we can custom design per you request. Just write down your
request, we’re more than happy to serve you. Thank you.

Special Request Criteria

(o220 IO2 NN RF-Nu OO R I O R )
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