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1. SCOPE
This specification defines the characterigtics of a lithium ion rechargeable Cell, ICP1003450B, 1.8Ah LiPF,
cobalt cdl, manufactured by E-One Moli Energy Corp.

2. SAFETY STANDARDSAND REGULATIONS
2.1 [EC 61960-1 Internationa Electromechanicad Commission, Committee Draft
Secondary Lithium Cells and Batteries for Portable Applications, Part 1
2.2 UL 1642 Standards for Safety Lithium Cdls.
2.3 UNST/SG/AC. 10/11/Rev 3  Trangportation of Dangerous Goods

3. APPLIED PRODUCT NAME AND PRODUCT DESIGNATION
3.1 Name
Lithium ion rechargesble Cell, 1003450 size, LiPF dectrolyte, LiCoO, (cobalt structure) cathode.
3.2 Dedgnation
MOLI I CP 1003450 B
a bed e f
a Indicates the cell manufactured by E-ONE MOLI ENERGY CORP.
b Indicates the negative eectrode system.
Theletter 'I' defines the lithium ion system with an intercaation eectrode.
¢ Indicates the positive electrode system.
Theletter 'C' defines a cobdt- based electrode.
d Indicates the shape of thecdl.
Theletter 'P defines apriamatic shaped cdll.
e Indicates the dimensions of the cell.
First two numerica figures define the thickness (typically, cell thickness might be larger).
100=10.4mm
Following two numericdl figures define the width.
34=34mm
Following two numericd figures define the overdl height.
50=50mm
f Indicates the rated capecity of the cell.
The letter “A” defines the current product with 1.6 Ah rated capacity.
Theletter “B” definesthe current product with 1.8 Ah rated capacity.

Proprietary of E-one Moli Energy Corp.
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3.3 Cdl Making
®
2
g 3 Legend:
ok MOLI: Made by E-ONE MOLI Energy Corp.
S5 |CP1003450B: Modd number.
=u EFSPES2018: Product number.
© #i#HH#E: Cdl lot number.
N J

4. CONSTRUCTION

4.1 Shape: Prigmatic
4.2 Dimensons
Overdl Height: 50.2mm (Max.)
Thickness (shipping Sate): 10.4 % 0.3mm
Width: 33.7 + 0.2€7m
4.3 Wegnt: 455+ 1.0g
4.4  Finished Cdl Dimengon (with shrink tube)
50.2MAX,
b
L _ _ _ N 1 9
I E E
V1
\y
)
10.4 +0.3MAX
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5. RATED SPECIFICATIONS

Definitions of items are described in accordance with IEC, CD Draft version 1.

Items Specifications Remarks
la|Rated charge Limiting L.8A and congtant 4.2 + 0.05V charge for 2.5h at 23 °C.
1b|Recommended charge Limiting 1.8A and constant 4.2 + 0.05V charge for 2.5h at 23 °C.
2 |Rated discharge Constant 0.36A discharge until 3.0V at 23°C.
3 |Rated capacity 1.8 Ah(typicd) [Nomind of rated discharge capacity after rated charge
1.75Ah (minmum)  |a cycle 2 of fresh cell.
4 |Nomind voltage 3.70V Mean voltage during rated discharge after rated
charge.
5 | Shipping voltage 3.8V + 0.05V Nomind. Approximate state of charge =50%.
6 |Internal resstance at shipping 70~110mw/ By AC 1kHz within 3~4 hours after 50% charge.
7 |End of charge voltage 4.20 + 0.05V
8 |End of discharge voltage 3.0v
9 [Charging time 2.5h Rated and recommended charge.
10| Maximum continuouscharging 1.8A
current
Maximum continuous 25A Maximum permitted discharge current to avoid
discharging current activation of PTC a bottom of cell.
11|Operating Charging 0~45°C
temperature Discharging -20~60°C
12(Storage temperature <35°C Recommended temperature for long term storageis 23
+2°C.
13| Shdf life 1year Typicd vaue a 23°C from ship Sate.
14|Cycle life @ 80% 500 0.2C rated discharge current at 23°C.

6. SAFETY PROTECTION FUNCTIONS

6.1 Sdfety Vdve
Rdieve pressurein event of excessveinternd build up.
6.2 Mdtable Separator

6.3

Prevent therma runaway due to externa short.
Postive Thermd Coefficient (250 PTC) device

Sdf-resetting, prevents sustained high current overcharge. Prevents prolonged high current flow in the
event of an externd short circuit.

Proprietary of E-one Moli Energy Corp.
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7.

PERFORMANCE

71

Test Condition
7.1.1

standard cycles.
7.1.2

between 45% and 85% except € sewhere noted.

Thecdlsusad inthetestsare sampled after 3 to 7 days storage and are typically tested after 9

All testing temperature iswithin + 2°C deviation in this specification and a ardative humidity

713 Sandard cydling, 1.8A charge and 1.8A discharge to 3.0V.
7.2 Peformance
721  Electricd Performance
Items Typica Condition
Discharge cepecity a 18A to 3.0V dfter
1.8A L71AN | recommended charge.
Discharge capacity Discharge cepacity a 09A to 3.0V after
1 | (Rate capability) at 23 0.9A 1.74Ah | recommended charge.
°C
Discharge capecity a 0.36A to 3.0V dfter
0.36A 1.80Ah | recommended charge.
Discharge cepecity a 60 °C to 3.0V dfter
60°C 1.77Ah | recommended charge.
Discharge cepacity a 45 °C to 3.0V after
Discharge capacity 45°C 1.80Ah | recommended charge.
2 | (Temp, cgpabili
( atFt)OSGA v) Discharge capacity a -10 °C to 3.0V after
' -10°C 1.40Ah | recommended charge.
Discharge capecity a -20 °C to 3.0V dfter
-20°C 1.00AN | recommended charge.
_ Cdculated energy density based on the volume
_ Volumetric | 3BAWHI | o0 weight specifications using 0.36A discharge to
3| Enegy densty 3.0V at 23°C after recommended charge.
Gravimetric | 148Wh/kg

Proprietary of E-one Moli Energy Corp.
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722  Storage Performance
ltems Typicd Conditions
DOD
230C Retained discharge capacity and energy after
30 days 0% 90%  |storage, expressed as a percentage of the
“before storage” value, both at 0.36A.
Capacity 45°C (Storage: after recommended charge, i.e., 0%
. 0% 85% .
retention | 30 days depth of discharge)
60°C
0% 86%
7 days
Recovered discharge capacity and energy after
0% 97%  |storage, expressed as a percentage of the
23°C “before storage” value, both at 0.36A.
30 days (Storage: after recommended chargethen 0.36A
100% 98% |discharge to stated depth of discharge)
Capacity
recovery 0% 91%
45°C
30 days
100% 98%
60°C
0% 94%
7 days

Proprietary of E-one Moli Energy Corp.
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723  Life
ltem Typica Conditions
C50 94% 1.80A discharge at 23*C on cycle50, 100, 300 and 500.
23C C100 90% |Energy ratio to cyde 10 energy.
1.80A | 300 80% (Cydling:1.80A charge, 1.80A discharge, a 23°C)
C500 70%
C50 94%  |0.90A dischargeat 23°C on cycle50, 100, 300 and 500.
23C C100 919 |Energy ratio to cyde 10 energy.
0.90A | C300 a50, | (©yding: 1.80A charge, 0.90A discharge, at 23°C)
Cyde C500 75%
life C50 05%  |0.36A dischargeat 23°C on cycle50, 100, 300 and 500.
230C C100 0920, |Energy ratio to cyde 10 energy.
0.36A | 300 85% (Cyding: 1.80A charge, 0.36A discharge, & 23°C)
C500 80%
C50 95%  |1.80A dischargeat 45°C on cycle50, 100, 300 and 500.
45°C C100 91% |Energy ratio to cyde 10 energy.
1.80A | 300 80% (Cyding: 1.80A charge, 1.80A discharge, at 45°C)
C500 65%
724  Quick Reference Guide: Typicd Capacity of Fresh Cdlls
Discharge Temperature Capacity (Ah) at various discharge rates
(*C) 0.36A 0.90A 1.80A
-20 1.00 N/A N/A
-10 1.40 1.05 N/A
23 1.80 174 171
45 1.80 177 175
60 177 176 174

Proprietary of E-one Moli Energy Corp.
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725  Sdety Paformance
1) Environmental Endurance Performance
Items Criteria Conditions
-40°C, 85°C Weight loss<20mg, average of SWeight loss after storage.
temperature cycle | samples (Storage: -40°C for 1h, 1h ramp to 85 °C, 85 °C for
Weight loss<30mg, individudly 1h, 1h ramp to -40°C. Repeat cycle 30 times.)
No fireor explosion
Heating 150°C | Maximum temperature <180°C Per UL 1642 standard.
No fireor explosion
2) Electrica Endurance Performance
Items Criteria Conditions
Short circuit No fireor explosion Externd circuit impedance is <100mWw.
@23°C Temp.<150 °C
Forced discharge| No fire or explosion Discharge at a current of 1.8A for 2.5h.
Overcharge No fire or explosion 1. Charging a acurrent of 1.8A to 12V from thefully,
discharged state for 4hr.
2. Charging at acurrent of 5.4A to 12V from the fullyj
discharged state for 4hr.
3) Mechanicad Endurance Performance
Items Criteria Conditions
Crush No fireor explosion Crush between two flat plates. Applied force is about
13KN.
Impact Nofireor exploson | mpact by 15.8nmy bar 9.1kg weight dropped from
61cm height on the flat surface.
3ft drop proof Weight loss<30mg Drop fromaheight of 3ft onto a concrete floor 3 timeg
DV<-40mV pach for bottom, side and header orientations.
DACR<10myy
No leskage, weight | oss, distortion of]
out gassing
Vibration proof | No leakage, weight loss, distortion orfSubject to 10~55Hz vibration a an amplitude of
out gassing 1.6mm for two axes. Rate of charge of vibration:
1HZ/minute

Proprietary of E-one Moli Energy Corp.
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8. REGULATORY COMPLIANCE
8.1 UL 1642 recognized components
8.2 Complieswith UN amendmentsto the third revised edition of the recommendations on the Transport of
Dangerous Goods, Manual of Tests and Criteria

9. PRECAUTIONS FOR USING LITHIUM ION RECHARGEABLE CELL
Thelithiumion rechargegble cdll with high power and long life has played asignificant roleintherising popul arity
of portable e ectronic products such as notebook PC, cellular phone, persond digita assistant, camcorder, etc.
E-One Moli Energy Corporation, a pioneer in lithium ion cdl development and manufacturing in Taiwan, is
cgpable of providing lithium ion cdlswith absolute safety, smdl size, high power, and long life. The precautions
described below areimportant to assure the achievements of designed performance and safety.

9.1 Handling Precautions

911

912

9.13

Charging

The lithium ion rechargegble cel is to be charged by “congtant current/congtant voltage”
method. The lithium ioncell is charged a a congtant current (CC Mode) until the cell voltage
reaches 4.2 V, followed by a constant voltage charge (CV Mode) a 4.2 V. The charging

current at thisconstant voltage tapersoff. Aslong asthe tapering current isdown to 2% of 1C
rate current or the charging time at CV Mode reaches 2.5 hours (whichever comes first); the
charge processis terminated.

1) Chargevoltage:

Do not exceed the specified charge voltage (4.2V per single cdll). If the cellsare used in cdll

packs, the maximum voltageis4.2 x N (N= number of cellsconnectedin serieg) V.

2) Charge current:

Charge the cdll at the specified charge current 1.0CmA or less.

3) Charge temperature:

Charge the cdll at the temperature range of 0°C ~ 45 °C. Due consideration should aso be
gven to the arrangement of the cdll pack sothat it isin that temperature range even though it is
effected by heat generated in the cdll charger.

Reverse charging:

The cdl must be prevented from the reverse-polarity charging.

Discharging

A lithiumionrechargegblecdl startsto discharge at 4.2V and terminates at a cut off voltage of

3.0V.

1) Discharge current:

Discharge the cell at the specified discharge current 2.0CmA or less. In the case of a pulse
discharge, set the average current to 1.0CmA or less. A pesk current of higher than 2A

Proprietary of E-one Moli Energy Corp.
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depending on the pulseinterval may reduce the cell capacity.

2) Discharge temperature;

Discharge the cell at temperature range from —20°C to 60°C. At a temperature of —20°C or

less, the cdll will show asignificant decrease in dscharge capecity.

3) Discharge termination voltage/Over discharge:

Avoid dischargeto voltage lessthan 3.0V per singlecell. A lesk current to the equipment may

over dischargethe cdl, which may damage the performance of cell.

914 Longterm Storage

1) Incase of long-term storage, store the cdl at temperature range of -20~+35°C, low
humidity, no corrosive gas atmosphere.

2) Whengoringthecdll for along periodlonger than one year, chargeit at least once ayear.
And in this case, the cdl is recommended to be charged to 50% SOC.

3) No condensation on thecdl.

9.2 SdAfety Precautions

921  Whenusingthecdl

®WARNING

1) Mistreaiment of acell may cause the cell to generate hest, explode, or ignite and cause
serious injury. Be sure to follow the safety rules asfollows:

@
2
3)
(4)
Q)

(6)

()

(8)

Do not solder directly onto the cell.

Do not place the cdll in fire or heet the cell.

Do not ingtdl the cdll backwards so that the polarity is reversed.

Do not expose the cdll to water or salt water, or alow the cdll to get wet.

Do not carry or store the cells together with necklaces, hairpins or other metal

objects.

Do not place the cdls in microwave ovens, high-pressure containers, or on
induction cookware.

Do not connect the positive terminal and the negetive termind of the cell to each
other with any metal objects such aschains, coinsor wire.

Do not pierce the cdl with nails, strike the cdl with a hammer, step on the cdll, or
otherwise subject it to strong impacts or shocks.

2) Do not disassemble or modify the cdll. The cdll contains safety and protectiondevices, if
damaged, may cause the cell to generate heat, explode or ignite.

Proprietary of E-one Moli Energy Corp.
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3)

Do not place the cdl in or near fire, stoves, or other high-temperature locations. Do not
placethecdl indirect sunshine, or useor storethecdl inside carsin hot weather. Doing so
may cause the cdll to generate heet, explode, or ignite. Using the cell in this manner may
aso result in aloss of performance and a shortened life expectancy.

® CAUTION

4)

5)

6)

7)

If thedeviceisto be used by smdl children, the caregiver should explain the contents of the
user’s manud to the children. The caregiver should provide adequate supervison to

ensure that the device is being used as explained in the user s manud.

When the cdl is worn out, insulate the terminas with adhesive tape or Smilar materias
before disposa.

Immediately discontinue use of the cdll if, while using, charging, or storing the cell, the cdll

emits an unusua smell, feds hot, changes color, changes shape, or gppears abnormd in

any other way. Contact your sales|ocation or E-OneMoli Energy if any of these problems
are observed.

In the event that the cdll leaks and the fluid gets into one€' s eye, do not rub the eye. Rinses
well with water and immediately seek medica care. If left untreated the cdl fluid could
cause damage to the eye.

9.22  When dhaging the cdl
®WARNING

1)

2)

Besureto follow the ruleslisted below while charging thecdll. Failure to do so may cause

the cdll to become hot, explode, or ignite and cause serious injury.

(1) Do not attach the cellsto a power supply plug or directly to acar’s cigarette plug.

(20 When charging the cell, elther use a specified cell charger or otherwise ensure that
the cdll charging conditions specified by E-One Mali Energy are met.

(3) Do not placethecdlsin or near fire, or into direct sunlight. When the cell becomes
hat, the built in sefety equipment is activated, preventing the cell from charging
further, and heeting the cell can destroy the safety equipment and can cause
additiond hesting, bresking, or ignition of the cdl.

Do not continue charging the cell if it does not recharge within the specified charging time.

Doing so may cause the cdll to become hot, explode, or ignite.

® CAUTION

3)

The temperature range over which the cell can be charged is 0°C to 45 °C. Charging the
cdl at temperatures outside of this range may cause the cdll to become haot or to bresk.
Charging the cdl outsde of this temperature range may dso harm the performance of the

Proprietary of E-one Moli Energy Corp.
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cdl or reduce the cdl’ s life expectancy.

923  When Discharging the Cdll
®WARNING
1) Do net dischargethe cdl usng any device except for the specified device. Whenthecdl is
used in devices asde from the specified device it may damage the performance of the cell
or reduce itslife expectancy, and if the device causes an abnormal current to flow, it may
cause the cdll to become hot, explode, or ignite and cause seriousinjury.
@® CAUTION
2) The temperature range over which the cdl can be discharged is—20°C to 60°C (Consult
E-OneMoli Energy if you plan to discharge the cdllsat temperaturelessthan—10°C). Use
of the cell outsde of this temperature range may damage the performance of the cell or
may reduce its life expectancy.
Please note

E-One Moli Energy recommends that cells be assembled in a pack with protection circuit. Various
protection circuit modules are available for applications of multiple series and parallel configurations.
For multi-cell application, theover-current protectivedevices (PTC or thermal fuse) iSNEEDED on each
cell or between cells connected in parallel. In order to ensure safe use of cell, be sure to consult with
E-OneMoali Ener gy regar ding char ging and dischar ging specificationsand contact E-OneMoli Energyin

advance when designing a device with this cell.

10.

11.

12.

13.

WARRANTY OF CELL
Warranty period is one year after factory delivery under normal conditions.

SHIPPING STATE OF CELL
The capacity of ddivery cdl is gpproximately at 50% of charging.

PACKING SPECIFICATION
The maximum quantity of the cellsin amaster carton box is 150pcs.

AMENDMENT OF SPECIFICATION CONTENT
It is necessary to have mutua discussion before making any change of the specification.

Proprietary of E-one Moli Energy Corp.
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Fig. 1. Charge Characteristics for ICP1003450B Cell.
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Fig. 2. Discharge Characteristics for ICP1003450B Cell.
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Fig. 3. Discharge Characteristics for ICP1003450B Cell.
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Fig. 4. Discharge Temperature Characteristics for ICP1003450B Cell.
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Fig. 5. Discharge Temperature Characteristics for ICP1003450B Cell.

sl

o

Charge: CC-C
Discharge: Cu
The discharge

vV, 1.8A, 4.2V, 25
off at 3.0V.
capacity at 23C s

nr.

taken as 100%.

20

Temperature (°C)

40 60

Fig. 6. Cycle Life Characteristics for ICP1003450B Cell at 23°C
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Fig. 7. Cycle Life Characteristics for ICP1003450B Cell at 45°C
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