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1.

Preface (A 5)

This Product Specification describes the technique requirements, test procedure and precaution notes of

prismatic type Lithium-ion Rechargeable cell to be supplied to customer by Shandong Tianhan New Energy

Technology Co. ,LTD.

T,

2.

AHRHERLE 1 H 1 AR R BT REVERIECA R 2 ] A7 MBS 7 N BOREESR, N5 v pE

Description (i)

2.1 Product FZfh: Lithium—ion Rechargeable cell #HZTA] 78 HLE
2.2 Model (Type) HLHAYS:. INR18650P-2000mAh 3. 6V

2.3 WA

INR 18 650 P —2000mAh 3.6V THLB 18 I 15 000001
© @6 o 6 ® @© ® @ ®© ®

MThe letter "INR” defines Cylindrical Li—ion rechargeable cell
IFR "R BAE = ot fi it

@Indicates the diameter of the cell
AERHLHER 18=18mm

(®Indicates the overall height of the cell
AR HE 5 650=65mm

@®The letter "P” Power battery
PR EE

®1Indicates the capacity of the cell

AR HUE 7 & 2000mAh

®1Indicates the voltage of the cell
R HE 3. 6V

®The letter”THLB”difines ShandongTianhanNewEnergyTechnologyCo. , LTD
"THLB" AR th 2R K e YR BR A 7]
(MYear of production

ORI 18=2018 4F

@®Month of production
FoRAE e 1=9 Ay

©@Date of production

FondreHI 156=15 H

(ORepresents the production sequence code

o A
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3.Cellsize C(HEGRH)

|
!

4. Construction (HTEEH))

A cell is made of cathode, anode, separator, steel can and header etc..

RO IR bl BB, B AN a5 I8 S5 AR

5. Specification (F57H)

Item Specification Remarks

F5 | HH b wHE
) I\iomlii, 2000 mAh 0.2C discharge

4l Capacity PR R

KE Minimum mAh

AR 1950

- AC-IR max 30 mQ AC 1kHZ

AT FE
53 Nominal Voltage 3.6 v

FRFR L
54 Cell Weight max. 45 g

CEUNGEN Ty
55 End-of-charge Voltage 42 v

78 L BR 1) HL
5.6 End-of-charge Current 40 mA 0.02C

Fe LA HR
5.7 End-of-discharge Voltage 2.75 \%
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LA
6 h 0.2C
58 Charging Time
) 75 LI A 3 h 0.5C
Standard
tan ‘ 1000 mA 0.5C
it 78 H 7 20
5.9 Charge Method Mo ch
. . aximum Charge
FHLTT R
Current 2000 < 1c
K TR LR
Standard Discharge Metho
500 | o TReE 1000 mA 0.5C
PR 77 2
Max Continuous
5.11 Discharge current 6000 R 3¢
I R B FL LR
512 Cycle Life 0.5C/0.5C 70%@800cy 25+2°C
) PE 1 RE cle
0~15 °C <0.2C
Charging Temp
: 15~2 °C <0.5C
78 it
Operating Temperatur Range 25~45 °C <1C
513 BRI
. Discharging Temp -20~60 oC <1 month
I FEL R <11 H
-20~45 oC <3 months
Stora‘ge Temp. <3 AH
FEE IR
0~25 °C <1 year
<14
Shelf Life
5.14 e ! year
PR
Appearance Without break, scratch, distortion, contamination,
5.15 AU leakage and so on
TR RUR. B, J5ib. RO R
Diameter (max.): 18.50
. mm
516 Cell Dimension HE (WK):
' L R Height (max.) 65.50
o o mm
R (KD

6. Test Conditions

R4
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6.1 Standard Test Conditions Fr#ENR LK

Unless otherwise specified, all tests stated in this Product Specification should be conducted at
temperature 25°C+2°C and humidity 65%+20% RH.
AT ESR, AU S R A R NIRE s 25°c2°C, 1BE: 65%+20% RH.
6.2 Standard Charge Method FRETS HL 5 =,

The "Standard Charge" means charging the cell at a constant current of 0.5C until the voltage is 4.20V,
then charged at a constant voltage of 4.20V until its current is less than 0.02C.

— TR HIBDE IR IR A 25°C£2°C WU, JebMERZHIR 0.5C BHE 420V, HLL 420V #
1B &7 EHRNT 0.02C.

7. Electrical Characteristics (FL{ERE)

Test Item Test Method Criteria
MHAT H WM 772 o5 b
The cell is measured with Discharge Conditio
the various discharge T2 A
Disch Rat currents in right table to the | Current
1scharge Rate 0.2C 0.5C 1C 2C 3C
) g cut-off voltage after the HCHL FELI
7.1 | Capabilities randard ch
o standard charge
523 T L R e _ M Relative
N . C it 100% 95% 90% 90% 90%
N . _ apacity
AT, BRAERTR | TR
R . NS
HIR B R A LR
Discharge
The cell is measured with -20°C | -10°C | 0°C 25°C | 55°C
Temperature . [ iperature
q . discharge constant current SR
D (L
°p :1 enceo 0.2C to the cut-off voltage Rest i —
1 est ime
Discharge with follow discharge o 200 |10 |10H | 2H 5H
Capacity . i LI ]
temperature and rest time
7.2 | AS[E] BT . Cut-off
e after the standard charging. " 25V | 295V | 295V | 295V | 2.75v
! s o voltage . . . . .
" WEHAE 62 fRIERD |
T7 AT, %A RA AR relat
N N clative
DRI IES0.2C C it 60% 70% 80% 100% | 95%
NESEN N apaci
FRLYAE P 2 A1 LT . ’ ’ ’ i
XA
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Capacity after storage for
Normal 28d at 25°C+2°C after the Retention Regain
Temperature standard charged measured (SRS S
Charge with discharge current 0.5C
Retention and
73 to cut-off voltage.
. Regai e 1 o
o g | WETIE 62 HER L
RATRIREE | et g, 25°C2°C f41E | Relative
SRS A o \ . 295% 298%
28d Ji 0.5C HLKHE A | Capacity
IEH RS RO RIE | AR A
.
. Capacity after storage for 7d Retention Regain
High at 60+2°C after the standard REEZ RS
Temperature charged measured with
Charge discharge current 0.5C to
7.4 | Retention and
cut-off voltage. Relative
3 . 1) [
Regain A HHE 6.2 FAERH | Capacity 290% 5%
FHRATILIRRE | 7 T8 L, 6042°C 47 7d | o
HRE RE J& 0.5C FRIRHE 2 AL
SIS R E .
Capacity after storage for
90dat 25+2°C after the
standard charged and then
discharge for 2h at 0.5C,
measured with charge and
: discharge current 0.5C to Capacity recovery  295% nominal capacity
7.5 | Storage fiifs cut-off voltage. REWE R295% A=
HUSHRHE 6.2 bRt i
TrAFEHELL 0.5C HIf
JBUE 2h, 7E 25+2°C g
£ 90d J5 LA 0.5C Hiv 7R
JEH AR
Each cycle is an interval
between 0.5C charge to 4.2V
with 0.02C cut-off and 1C
discharge with 3.0V cut-off
25+2°C. ity aft . . . .
76 Cycle Life ?to Of)c che )\ Capacity after Capacity retention=70% nominal capacity
O | Y BRI 2700 B 2 it

HLL 0.5C B TEHE
42V, 0.02C H AL, P
IC HRHEE 3.0V, 1&
25£2°C NiELEHAT RHE
PG 1000 K.
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8. Mechanical Characteristic (HLiRPERE)
Test Item Test Method Criteria
MABTE | W7 L6 b
The cell drop onto the cement court from 1.5 m height at
positive and negative directions, respectivelyl time. And
Drop Test drop 2 times at a random direction of the cylindrical No leakage, no ﬁr?, no
N explosion HLESANEFE . A
8.1 Eeyg M | surface. k. T
RS 1.5m w6 E B R 2K R B, WIE\
PN 7 & ks 1 Ik, MITREHLERT 2 K.
The cell tested at 1.6mm max. excursion/1hertz/minute
between 10hertz to 55hertz to 10hertz/90 to 100min or
Vibration Test mutually perpendicular directions. Pl ﬁr?, e
8.2 L ) . ) explosion HELES AN Fz . A
PR | FEIDIRIE 1.6mm, SFEAELE 1Hz/min, SZEEHE k. U
10Hz~55Hz, f1iR %3 90~ 100min X H it 53 531 B AR
B =ANT7 W RS

9. Safety Test (ZZEMR)
All below tests are carried out on the equipments with forced ventilation and explosion-proof device.

Before test, all cells should be charged in accordance with 6.2, and stored 24h prior for testing.

R AR A SRR S A S B i R BN AT, AR IR HT T SR Z 6.2 E 6.2
prfEE e, JFHHE 24h J5, FEATRUT 5.

Test Item Test Method Criteria
MAITH | 5% Hr 56 b
A ®@15.8 mm bar is to be placed on the center othe cell and
a 9.1kg weight is to be dropped from a height of 610 mm .
9.1 Impa\ct fest onto the cell, the distortion is allowed. Mo j re, no explosion
e ¥ 015.5mm WA TRIL PG, B olgmgy | T e T
610mm =% H H1vE T by, SRR ERIE.
The cell is to be crushed between two flat surfaces with 13
Crush Test +0.78kN pressure, and hold for 1min. No fire, no explosion
9.2 | HFEMIK HUW B TGRS , $0E/%E 13£0.78kN, fREF | HUEA K. AEE
&7 1min.
Heat the standard charged cell at heating rate of 5°C+2°C
Heating Test per minute up to 130°C+2°C and remain for 30 min. No fire, no explosion
9.3 | i K B RS TIAE AR TR AT o, L DL 5°C42°C /min () | USSR K. ANHRAE
R ERTTE 130°C2°C R FF 30min.
Overcharge Test | Charge the standard charged cell with 1C current and 10V, | No fire, no explosion
9.4 .
(1C/12V) i | until that last 7h at the voltage of 12Vor the voltage not RO K. ANRIE
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75 H, increased.
XHEESLL 1C e, BB BEEAMET 12V, £
SEFSHL 7Th B AN R

Short-circuit the standard charged cell by connecting
positive and negative terminal by less than 80+20mQ wire
Short-circuit until the cell surface temperature has returned to be 20% No fire, no explosion
Test 45 #M3%  | less then peak temperature. RO K. ANERIE
FH I IE ik (2R S AP 80+20mQ) 2 Bt
JERE AR 20%EL .

9.5

10. Shipment CZ%j)

The capacity of delivery cell is approximately at 30%~40% of charging. It is not specified more than
30%~40% capacity remain at customer, because of self-discharge. During transportation, keep the cell from

acutely vibration, impacting, solarization, drenching.

HIR AT 30~40% 7 HUIRAS, HTHSAEBFE, 182 20% o 1) HG vk 58 & ARIE
30%~40% i L & . 1B FE N BT IR 2R . vl H BRIk

11. Warranty CREFRIE)

The warranty period of cell is made according to business contract. However, even though the problem
occurs within this period, Tianhan won’t replace a new cell for free as long as the problem is not due to the

failure of Tianhan manufacturing process or is due to customer’s abuse or misuse.

H bt Hike, HUSH RO S FTE . E5E, SRR, Qi RARRE 2 =] 5 R 5 AT
IR P 3 B FEUES R A, ORI W AN U G B

> Tianhan will not be responsible for trouble occurred by handling outside of the precautions in
instructions.

R 2 W) X I 2 A R AR P 7 A 1 T AN AR AR S

> Tianhan will not be responsible for trouble occurred by matching electric circuit, cell pack and
charger.

RTINS G REE . BB 78 f s RIS B 26 B0 ) AN AR BT A 54T
> Tianhan will be exempt from warrantee any defect cells during assembling after acceptance.
H B 5 2% AR FLE A R R 7 AR B AN R REOES AN R A B 5 PR AIE S 22 51

12. Precautions and Safety Instructions (&2 57M)

Lithium-Ion rechargeable batteries subject to abusive conditions can cause damage to the cell and/or

10
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personal injury. Please read and observe the standard cell precautions below before using utilization.

T FH RS 78 L O AT RE 2 JE R IR B BN B (5 55 o AR A B 1 e W HURS BT, 1S A2
58 5 BA

7SR
Note 1. The customer is required to contact Tianhan in advance, if and when the customer needs other

applications or operating conditions than those described in this document.
R LR 7 R AR IZ O AN 26 TR, T e BRI A m A S

Note 2. Tianhan will take no responsibility for any accident when the cell is used under other conditions

than those described in this Document.

TR 2AEZ AU R 2 AR M R B T P AR i, RIS J AR IR AT 5T 4E

12.1  Standard cell Precaution F&5[5 a5 i
a. Do not expose the cell to extreme heat or flame.
ANELRE F I B R AE AR B KR A
b. Do not short circuit, over-charge or over-discharge the cell.
ANERG RS R R, S TR BT
c. Do not subject the cell to strong mechanical shocks.
AN B B R 32 1 S LR b
d. Do not immerse the cell in water or sea water, or get it wet.
ANEERE R N K EOK T, B A R
e. Do not reverse the polarity of the cell for any reason.
AN HGS] B RS IE 7K
f. Do not disassemble or modify the cell.
ANEAREN B B A
g. Do not handle or store with metallic like necklaces, coins or hairpins, etc.
ANEERN TG B 1T BAL KA < it T L AE
h. Do not use the cell with conspicuous damage or deformation.
ANEEASE RSS2 B W) 2 PR 900 T AR T
i. Do not connect cell to the plug socket or car-cigarette-plug.
AN RS 5 97 AR A

j- Do not make the direct soldering onto a cell.

11
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AN E AR A

k. Do not touch a leaked cell directly.

AN B i s ) RS

. Do not use for other equipment.

AZR RS T E B .

m. Do not use Lithium-ion cell in mixture.

ANEERE AR A TR AT

n. Do not use or leave the cell under the blazing sun (or in heated car by sunshine).
AN LR F S TR A B ' B 37

0. Keep cell away from children.

K FERTRCE AR B LE ML T o

p. Do not drive a nail into the cell, strike it by hammer or tread it.
ANEEERR L BT B
g. Do not give cell impact or fling it.
AN B 7 BB L
12.2  Cell Operation Instruction Ei 53 FH {5 B

12.2.1. Charging 78 H,
a. Charge the cell in a temperature range of 0°C to 45°C.
HUR 7S LR Y Y 0°C~45°C.
b. Charge the cell at a constant current of 0.5C until 4.20V is attained. Charge rates greater than 1C

are not recommended (C: Rated Capacity of cell).
PLO.5SC MHmER A E 420V, Hid 1C MHBRENAZEMEH (C: AR,
¢. Maintain charge voltage at 4.20V for 1 hour (recommended for maximum capacity).
REFEIE 420V FEHL 1 M GRKAERD.
* Cell must be charged with constant current-constant voltage method.
WA 25V P sy ARt AT TR
* Do not continue to charge cell over specified time.

AR R [ 5575 .
12.2.2. Discharging JiH.

a. Recommended cut-off voltage to 3.0V. Recommended max continuous discharge

current is 3C. B ZIE#BEN 3.0V, B EHEKFSEERME BN 3C .

12
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b. For maximum performance, discharge the cell in a temperature range of -20 °C to 60°C.
N TIEREAFPERE, WO HTCRIR EVE ] D9-20°C - ~ 60°C.

12.2.3. Storage Recommendations fifif7 /31X

a. Short Period Storage %7 HA17iX

«Storage the cell at temperature of —20 ~ 45°C (less than 3 months) , low humidity and no corrosive
gas atmosphere.

IR (AN 3 DD ISR IRV BIN—20 ~45°C, RIR NI & T ok
RINIDEIS: L

*No press on the cell
ANELLE SRR
b. Long Period Storage 1+ H17ji

* In case of long period storage (more than 3 months), storage the cell at temperature range of 0 ~
25°C,

low humidity, no corrosive gas atmosphere.

IR Gt 3 MDD, RS NAFEEIREEVER Y 0~25°C, AREREEAIAS &R T v AR 134
i

*No press on the cell

ANEEAL RS AR IEAR AT K )

13. Consultation (FAREH)

As to the obscurity, contact the following:

Addrss: No.1866,WuYiShan Road Hi-tech District ,ZaoZhuang, Shandong, China
Tel No.: 86-632-8015263/8059888

g SE], WL 5 G i

Johbe AR A T R R L #1866 5

Hif: 86-632-8015263/8059888

14. Requirement for Safety Assurance (ZEfRIEER)
For the sake of safety assurance, please discuss the equipment design, its system and protection circuit of
Lithium-ion cell with Tianhan in advance. And consult about the high rate current, rapid charge and special

application in the same way.

13
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N AR, WA &R, T RS R GRS R B R AL, PR T AR T T AR R
R, B BRI A A R
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