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1. Scope

This product specification has bean prepared o spacily the rechargeabla lithium-ion call
("call) ta be supplied to he customer by Samsung SOH Ca., Lid,

2. Description and Model

2.1 Description Cedl (lithlurm-kon rechargeable cell)
2.2 Modal INR21700-480
3. Nominal specifications
Item Specification

3.1 Standard discharge capacity

Min. 4 700mah (Typical 4,800mAhR)
- Charge: 0.3C(1440maj4. 2V,
0.02C[98ma) cutoff g BT
- Dizcharge | 02C(980mA), 2,5V cutoff @ RT
" C = 4, 800mA

3.2 Standard discharge anergy

Min. 17.04Wh (Typical 17.4Wh)
- Charge: 0.3C(1440mA) 4.2V,
0.02C(96mA) cutoff @ RT
- Discharge ; 0.2C{960mA), 2.5V cutoff @ RT

3.3 Charging voitage 4 20

3.4 Nominal voltage 3.8Y (0.2C discharge)

3.5 Charging method ce-cv

' Bud _{constant voltage with limited current)

. Standard charge: 1.440m4a,

HELhaeAng. cament Rapid charge : 4,800mA "'
TR Slandard charge © Shours

3.7 Charging time Rapid charge ; 2 5hours

3.8.1 Max. charge current

Refer to Fig. 1"

3.8.2 Max. pulse charge current

O

3.9.1 Max. discharge current

TBD
8,800m#A (raf for cycla life)

3.9.2 Max, pulse discharge current

(WO tube, WIO Washer)

{zmbient temperature 237
3.10 Discharge cut-off voltage 250
3.71 Cell weight Max. - 59g

Rafier ke cell drawing Fig. 2
3.12 Cell dimension Max, height to top : 70.15mm

Max. height to crimping : 70.15mm
Mag. upper diameter @ 21.1mm

| Samzune 501, Energy Business Division.



SAMSDNG KO0 Contidential Progeietary w

Spec. Mo. | INR21700-48G | Version Mo. | Tentative -
3.13 Operating temperature Charge : 0to 50T (Fig. 1)
(Cell surface temperature) Discharge: -20 to 80T
1 year : -20-251 FW7
3.14 Storage temperature 3 months ; -20~457 M2
1 maonth ; -20~551 "

Mote {1): Rapid charge current of 4, 800ma is not recommended for long Hfe cycle.
Max charge current for reliable cycle life at T2~T4 region is 0.33C(1 584mA) in
Fig.1, charge current of 0.3C {1,440mA] is recommended for long life cycle at
standard temparatura region. . ' '

Mote {2 If the cell is kept as ex-faclory statuss (30% of charga),
the capacity recovery rate is more than 90%.

&

1.58 -

096 <

Ti=0 T2=10 T3=45 T4=80°c
T1~T2 | low lemperalure regeon
T2~T3 t slandard ternperaure region

# T3~T4 - high temperature region

o0} < Maximum charge voltags 11.20V)

l‘flh "

4,00 -

Ti=0 Tz=10 Ta=ds Td=SlrC

Fig. 1. Charging operating window for reliable cycle life.
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4, Qutline dimenslons

Max. 21.10

;;!I_f—\_f; 'y i

Max, 70.15
Max. 70.15

_S0~120 (TBD)

Fig. 2. Outline dimensions of INR21700-436G.

5. Bottom vent corrosion resistance
Carrazion under 2mm and no electrolyte leakage after 1,500 hrs of High Temperature
(65 T ) and Hurmidity (85% RH} Endurance tast.

6. Standard test conditions
6.1 Ervironmental conditions
Unless ofherwisa specified, all tests stated in this spacification are
conducted at temperature 2337 and humidity under 65%.

6.2 Measuring equipment
3 Samaung 501, Enerey Business Division
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(1) Ammeter and Voltmeter
The ammetar should hava an accuracy of the grade 0.5mA or higher.
The valimeter should have an accuracy of the grade 0.5mV or highar.
(2) Slide caliper
The slide caliper should have .05 mm scale or higher
(3] Impadance mater
The impedance mater with AC 1kHz should be usad.
(4} Weighing machine
The weighirsg machine should have an accuracy of the grade 0,009 or higher

7. Characteristics

7.1 Standard charge
Thiz "Standard charge” means charging the cell with charge current
1440mA and constant vollage 4.2V at 237, 98mA cutolf.

7.2 Standard discharge capacity
Thea slandard dischamge capadily s the initial discharge capacity of the cedl, which is
measurad with discharge current of S60mA with 2.5V cut-off at 237 within 1 hour
after the “Standard charga’. In this case the minimurn capacity of the slandard discharge
capacity is 4, 700mAh in warranty.
Standard discharge capacity = 4, T00mAR

7.2 Stardard discharge energy
The slandard enargy is the inlial discharge esnesgy of tha call, which is
measured with discharge curent of S60maA with 2,5V cut-off at 237 within 1 hour
after the “Standard charge®. In this case the minimum capacity of the standard discharga
capacity Is 17.04Wh in warrarnty.
Standard discharge energy = 1T.04Wh

7.4.1 initial internal impedance (AC resistance)
initial internal impedanca measured at AC 1kHz after Standard charge.

Initial intemal impedance = Jemi

7.4.2 DL impadance
DC impedance s measured at 50% S0C{state of charge) state.
After Standard charge, discharge with constant current of 2 400mA for Thr followed by
30min rest fime (Check voltage at this time — 1), Discharge with constant currend of
2 A00maA for 30sec (and check vollage at 10ses — VZ)
Initial DG impedance = (V1-V2HmV] 7 2400[mA] = S0ma

7.4.3 DC impedance grawlh (DCR (%) increase)
OC impedance growth means % increased DC impedance after cycle or storage test
compared with initial DC impedance
DCR (%) increase = [ (*DCR(f} { “DCR{i)) — 1] % 100

* DCR(D : initral DC impedance, *DCRIf : DC impedance after cycle or storage test

4 Ramsong 501, Enerey Business Division
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7.5 Temperature dependence of discharge capacity
Discharge capacity comparison according o the discharging temperature, maasured with
constant cument discharge at 2377 with 960mA and 2.5V cut-off after charging at the
following temperatures,

Charge lemparatura Discharge temperature
230 100 0T 23T B0
Fefative capaciiy Th% B2 F00% 0%

Mote: If the charge temperature and discharge temperalure is not the same,
the interval for temperature change is 3 hours,
Minimum capacity (4, 700mahl) is 100% Percentage as an indeax of the relativa

capacity.

7.6 Temperature depandance of charge capacity
Discharge capacily comparison according {o the charging termparature, maasured with
constant current discharge at 237 with 960mA and 2.5V cut-off after charging at the
following temperature is as follows,

Charge temperature Discharge temperature
o 237 457
zac
Relative capacily TO% 100% BO%

MNote: if charge temperature and discharge temparature is not the same,
the interval for temperatura change is 3 hours,
Mirimum capacity (4, 700maAn) is 100% Percentage as an index of the relative

capacity,

T.7 Charge rate capabllities
Discharge capacity is measured with constant current 960m# and 2.5V cut-off
after the cell is charged with 4.2 as follows,

Charge Condition
i i 0.2C a0 0.5C 1.0G
o (960mA) | (1.440mA) | [2400mA) | (4,B00mA)
Cut-off Thoor Q050 | 5hor005C 13,00 or §.05C | 2.5h or 0.05C
Relative discharge capacity|  100% 100% 05% 2%

7.8 Discharge raie capabilities
Discharge capacity accarding the discharging currant is maasured wilh 2.5
cut=cff after the standard charge is az follows,

5 Samsung 501 Energy Business Division.
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Discharge Condition
030 050 ic bl
Curont (GE0mA) (2.400mA) | (4.800mA) | (9.600mA)
Ralative |
i 100% 950, 0% | 80%

Mote: Minimum capacity(d, TODmAR] s 100% as an index of the relative capacity,

7.9 Cycle ife performance

Temparalure 237 | 451
Chonge Voltage 42V
(Co.Cy | Curent 1,440ma, {0.3C)
Cut-off 240ma
Discharga|  Curment 4.800maA (1.0C)
(CC) Cut-off 2.5V
Cycle 500 cycles 500 cycles
Capacity 3,525mAh 3,290mAh
DC-R (%) increase B0 % T %

7.9.1 Standard cyele life at room lemperature with 4.2V
Each cycle is an interval between the charge cerrent 1,440ma and constant vollage
4.2 ab 237 wath 240mA cutefl and the 4.800ma dischange of currant with 2.5V

cut-off. Both of DCERI) and BCRIT) should be maasured at 2310
Capacity after 500cvcles.

Capacity = 3.525maih {75% of the minimum standard capacity)
DCR(%) increase = 60 %

7.8.2 Cycle Hfe at high temperature of 457
Each cycle is an inlerval between the charge current 1,440mA and constant voliage
4.2% at 45T with 240mA cutoff and the 4 800mA discharge of curent with 2.5V
cut-alf. Both of DCR{)) ard DCRE should be measured at 457

Capacity after 500cycles,

Capacity = 3.280mah (T0% of the minimum standard capacity)
DCR(%) increazse = TD%

5 Satsung 501, Energy Business [Hvision,
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7.10.1 Storage charactenisiics
Recovarable capacity after storage for 30days al 55T after the standard charged,
measured with discharge current 960mA with 2,5V cut-off al 237,

Capacity recovery|after the storage) = 4 230mah
(90% of rminimum standard capacity)
DCR(%} increase = 30%

7102 Storage charactenistics
Recoverable capacity sftar storage for 1year at 20T afler the standard chargad,
measured with discharge currant 960maA with 2.5Y cul-off at 23°C.

Capadly recovary|after the slorage) = 4.230mah
(90% of minimum standard capacity)
DCR{%) increase = 30 %

711 Status of the cell as of ex-factory or cutgoing Inspection
The cell should be shipped in 30% charged state. In this case, QCVY is from 3,520 10
36200

8. Mechanical Characteristics

8.1 Drop Tast

Test method: Each fully charged cell ar battery i dropped three times from a helght of
1.0 m onto a concrete floor, The celiz or batteries are dropped s0 3s to
cbiain impacts in random arientations. After the test, the sample shall be
put on rest fora minimum of ene haur and then a visual mspection shall
be performed.

Criteria; Mo fire, no explosion

(Test shall be perfarmed with tha following criteria IEC §2133)

8.2 Vibration Test
Test mathad: As o the UN fransportation regulation (UM35.3), for each axis (X and Y
axls with cylindncal cells) THz —-200Hz -+ 7Hz for 15min,
rapetition 12 times totally 3hours, the acceleration 1g during ¥ 1o 18Hz
and 89 (amplitude 1.6mm) up 1o 200Hz.

Criteria: Mo leakage, with less than 10mYy of OCY drop
9, Safety

8.1 Qvercharge Test
Tesl method: To charga the standard charged cell with 12V and 3C{14.400mA) al 23T
for 7 hours.

Criteria: Mo fire, and noe explosion.
{Cwercharge test shall be performed with the LIL1642 sfandard)

7 Samzung 501, Energy Business Division
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9.2 External shori-circuit 1est

Test mathod: Fully rated charged cefl is to be shor-circuited by connacting the positive
and pegative terminalks of the battery wath a circult load having a
resistance load of 30 £20m 0, The battery is to discharge until a fire or
expiosion is obiained, or until # has reached a completely discharged
state of less than 0.2V and the battery case temperature has returned to
+10°C of ambient temperature, The return to near ambient of the battery
{call) casing in an indication of ullimate results.
Tests are to be conducted at 20 £5°C and at 55 £5°C.

Critaria; Mo fire, and no explosion.
Extarnal shorl-ciroul test shall ba parformed with the UL1642 standard

9.3 Forced discharge test
Test method: A discharged cell is subjeclad 1o a reverse charge at 1.0C(4, 800mA)
for 90 min a1 23°C.

Criteria: Mo fire, and no explosion.
Forced discharge lest shall be performead with the IECG2133 standard

9.4 Hot oven test
Test mathod: To heat tha standard charged call at heating rale of 5°C per minuie up to
130T and keep the cell in oven for B0 minwtes,
Criterla: Mo fire, and no explosion.

8.5 Radiant heater lest
Test method: Given the 10 Gimin temperature ramping to 600+£5 7, cell shall be inserted
Inte fhve call stand unli it axplodes.
Criteria: Fire or venting throwgh up and bottom side accepted, bul no side nupture

10. Warranty
Samsung SO will be responsible for replacing the cell against defecis or poar
workmanship for 1Bmonths from the date of shipping. Any other problem caused by
mialfunclion of the equiprment or mix-use of the call & nol undar this warranty.

The warrarty 2el forth in proper using and handfing conditions described abowve and
exchides in the case of a defect which is not retated to manufacturing of the call,,

11. Transportation information
This product was fested and found to be in conformity with LN test (Manual of Tests ard
Critaria Rev.4, Partlll subsection 38.3) for allowing shippirg of the cells.

12, Storage for a long time

12.1 Starage for a long time
If the cell is kepd for & long time (3 monthe or mare), I is strongly recommended
that the cell is preserved at dry and temperatine below 257

# Samzung 501, Energy Business Division
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13. Packaging
TED

il
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