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1.Preface (HIS)

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.

AARAERLE 1 L AR BEVERE A BR 2 w1 A2 BRI 7 A BOR R, A7 vk S e 0
2.Description  (P{HA)

2.1 Product /=fh: Lithium-ionRechargeable cell 4 &5 0] 75 14 Hiits

2.2 Model (Type) HLGHS:  INR18650-2600mAh

3.Cell Size (FEtSR~)

-.._l
e
¥

H=65.2mm=+0.2
®=18.3mm=0.2

Figure A (] A)
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4.Specification ~ (AR#E)
Item Specification Remarks
Fs o R
i H i L
Nominal 2600 mAh )
. e 0.5C discharge
41 Ci‘ia;“y PRPRAS
L I\;Imuiug 2550 mAh 0.5C discharge
RNEE
42 ACIR Maximum 20 mO AC 1kHZ
AT A B K
43 Nominal Voltage 3.6V
FRFRHLE
4.4 Cell Weight 46.541.5¢
P, U
45 End-of-charge Voltage 4.2040.05 V
78 HL PR A1) FL
46 End-of-charge Current 55 0.02C
78 B AL FELA
47 End-of-discharge Voltage 5 7540.05 V
T FE AR L FL
48 Charging Time 6.h 0.2C
70 HL N 6] 3h 0.5C
- Z;g(:;rd < 1300 mA 0.5C
it fj ¥
4.9 Charge Method MaTXimum Cﬁharge
LLES Current 2600 mA 1C
SN SR
W0 Standard Discharge Method 2600 mA 1
PS5 2K
411 Max Continuous. Discharge 7800 mA 3C
current Fz X TELEBUHE HLIA
4.12 Cycle Life 0.5C/1C 1000cycle 2542°C
A RE (80%)
Charging Temp 0~15°C <0.2C
7e LR E 15~25°C <0.5C
4.13 Operatinf T‘S\I;lpei[ure Range Discharging Temp S =
BRAFIREVEH . -20~60°C
Storage Temp. <1 month
s -20~60°C
At <1 MH

500 3% 15 0T
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20-45°C <3 months
<31™H
o <1 year
0~25°C <1 4
4.14 Shelf Life I year
TR 5T 9]
Without break, scratch, distortion,
Appearance S
4.15 S contamination, leaka%e and so on
Tl KR BT 5k, HLfgR it

5.Test Conditions (R4

5.1 Standard Test Conditions #3#E RS

Unless otherwise specified, all tests stated in this Product Specification should be conducted at
temperature 25°C+2°C and humidity 65%+20% RH.
HTCREIER, BRSPS B OIRE : 25°Cx2°C, BSE: 65%+20% RH.

5.2 Standard Charge #R#EFRH

The "Standard Charge" means charging the cell at a constant current of 0.5I; (A) until the voltage is
4.20V, then charged at a constant voltage of 4.20V until its current is less than 0.02 I; CA) .

PRAETE L BIAE A BEIR O 25°C+2°C (K126 AF s JEBAEE B 0.511 (A) FEHLAR 4.20V, L1 4.20V
ffE TS ERRNT 0.021 (A S

6.Electrical Characteristics ~ (FL{ERE)
j=2=] Test Item Test Method Criteria
DT H AT 2% For e b 1

At room temperature, the battery is charged according
to the method of 5.2, discharged at 0.5I; (A) current,
Nominal capacity | discharged to the termination voltage, and the discharge >2550mAh
BiE R = capacity is calculated;

FEEIRTS, HMES. 277578 H, BL0.SH (A) HR
IR, R EZIERE, PR A R

At room temperature, after the battery is charged

according to the method of 5.2, discharge with 11; (A)
current, discharge to the termination voltage, and

6.1

calculate the discharge capacity; continue for 5 cycles,

. . when the capacity range is less than 3% of the rated capacity gap for
Initial capacity ) o )
62 | wa capacity for three consecutive times, the test can be three times <3%
. =5 . . )
; terminated in advance, and the average value of the last 3R ZE<3%

three test results (in mAh) can be taken.

FEE N, HliZs 20k H G, PUL (A B
R, RHEEZERE, THRCER R L 5 IRTE
W, BEGINEERENDNTHERER3%, 7TLLE
AT S5 A, R Ja 3 UGB 45 R I -F31H (LimAh

% 6 0 315 0
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i+) o
At room temperature, the battery is charged according
to the method of 5.2, and then left for 10min. The battery
. . discharges to the termination voltage with different
i L P B s e , 1C>100%
. current, and the percentage of discharge capacity
Discharge Rate ] ] . o L 2C>95%
6.3 (different discharge current capacity / initial capacity) is
3C>90%
measured.
=il ~, B2 ik H)E, #E10min, H
WA E R R B B2 b, tH R AR
sy ORETSCR A B/ IR A 8D .
At room temperature, discharge with current of 11; (A) ,
discharge to the termination voltage, leave it standing for,
1h, charge the battery with current of 2I; (A) to the
termination voltage, leave it standing for Th, discharge >80%initial
Charge Rate ) . \
ol g the battery with current of 11; (A) , discharge to the capacity
6.4 | FifEHRTTH o o . e
termination voltage; and measure its discharge capacity: >80% VIR %E &
B1H, HibLLR2L(A) B R R4 bdB )k, #EIH,
FLH AT (A) B AU, TR 2B T, TR R
After the battery is charged according to the method.in
5.2, the battery shall be placed for 24h under the
Low environment of -20 °C £ 2 °C. The battery shall be
temperature discharged atthe current of 0.5I; (A) under the >70% initial
6.5 | discharge environment of - 20 °C + 2 °C, discharged to 2.5V, and its capacity
(RN G discharge capacity shall be measured. >70% V4R 75 &
R 252750 8 L » K HLTBAE-20'C2 C B T 4
E24H, HUIAE-20C+2°C T, BLO.ST (A) HLUCE,
BB E2.5V, FERIVEAR.
After the battery is charged according to the method in
5.2, the battery shall be placed for 5h at 55 °C+ 2 °C. The
High temperature | battery shall be discharged at 1I; (A) current at 55 °C+ o
. . L ) >95% initial
discharge 2 °C, discharged to the termination voltage, and its )
6.6 | . . . . capacity
re i T P discharge capacity shall be measured. 5059, T 2 it
y . ; N > B
i 5205 EFS R, K HIESS CE2°C F il E R
5H, HIFESS°CE2°CT, PAIL(A)HRU, R EZ%
IEHRE, RS E.
Room After charging according to 5.2, the battery shall be Charge capacity
temperature stored at room temperature for 28 days, then discharged retention rate >
6.7 | Capacity with 1T; CA)  current, discharged to the termination 85% initial capacity
Retention& voltage, and the charge retention capacity shall be Recovery capacity
Capacity measured; after charging according to 5.2, the battery rate > 90% initial

7 0 315 0
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Recovery shall be discharged with 1I; (A) current at room capacity
FEIRAm L RFF S | temperature, discharged to the termination voltage, and A ERER
REWE the recovery capacity shall be calculated. >85% MR 7 &
HUBIZS 278 HLE, RSN M AEAF28K, JELINA) | IKEAER 290%
RUECE, TR ELIERE, FERABRFER: § | YIHEE
RS 278 E, AT, AibLILA) BT,
BB, HHKEAE.
After charging according to 5.2, the battery is stored Charge capacity
at 55 °C+ 2 °C for 7 days, then stored at room retention rate >
High temperature for 5 hours, discharged with 1I; CA) current, | 85% initial capacity
temperature discharged to the termination voltage, measured the Recovery capacity
Capacity charge retention capacity, and then charged according to rate >90% initial
. 5.2, discharged with11; (A) current at room temperature, | capacity
Holding& ) o e e
6.8 Capacity discharged to the termination voltage, and calculated the | faf %%‘Eﬁiﬁﬁ
Recovery recove‘ry ?apacit}f. ‘ ‘ 285%jﬂ IGESS
G (e HLti% 5.2 jyﬁi‘%ra‘, LB AE SSOCizocFﬁ%fﬁc Y V}E’Eﬁ%z >90%
L K, RGFHEER FMEE 5 D5, M 111(A?%¥ﬁﬁi GILSEaS
B, AT, TREA R AR, FHZHE 52
FHJE, R T, HEBRL LA BRI, Bz
b i, HEIKE A E.
After the battery is charged according to the method of
5.2, the battery is discharged at the current.of 11; (AD for
30min, and then stored at 45 °C+ 2 °C for 28 days, and
then stored atroom temperature for 5 hours. After
Storage charging according to the method of 5.2, the battery is Capacity
69 | fet discharged at the current of 11; (A) , discharged to the restoration>90%
termination voltage, and the discharge capacity is initial capacity
measured. WE R E >90%71]
R %5 2 7V AFE Hb A FLI BA T (A) FL3 B 30min
J&i, BB E E 45°CE2°C M /728K, AREFHIES
I N B SN S, FHES 2T E RS, BLLAIL(A)H
WU, TR, FEBUEAR.
1. At room temperature, the battery is discharged with .
current of 1I;.(A) , discharged to the termination voltage, 500 Flmes = 9,0%
) ) ] initial capacity
and stored for 10min; 2. After charging according to 5.2, .
) stored for 10min; 3. The battery is discharged with l(?O.().tlmes = ?0%
Cycle Life . o initial capacity
6.10 | EFREL current of 1I; (A) , discharged to the termination voltage, S00U=90% HIHa 75

and recorded the discharge capacity; 4. According to 2-3
If the discharge capacity is higher than 90% of the initial
capacity, the experiment will be terminated. If the
discharge capacity is lower than 90% of the initial

capacity, the experiment will be continued for 500 cycles.

2 10007%>80%4]

AR

8 m 315 0
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LEET, BiiLA)BRBE, BrEELIEHRE,
B 10min; 2.4% 5.2777%5 78 51 B 10min; 3. HLIt DA
(AR, BUEELIERE, DRl ERE; 4.
&I 2~3 ZRAEERS000, FHBHRARR TYIHGA R
[1190%, W 2% 1B S0, 5 T3S K THI R A &= 190%,
4k 2GR 500K -

6.11

Vibration

it 415 5

After the battery is charged according to the method in
5.2, fasten the battery on the vibration test bench, and

conduct the linear sweep vibration test according to the

following conditions:
----Discharge current: 1/31; (AD ;
---Vibration direction: up single vibration;
----Vibration frequency: 10Hz ~ 55Hz;
---Maximum acceleration: 30m / S2;
---Sweep cycle: 10 times;
---Vibration time: 3H.

vibration test

M IR SRR AT S A R B 1056 -
—-JREHE: 13 1i(A);
—WRENTE N RS
—-YRENHZE: 10Hz~55Hz;

— R KN E: 30m/S2;
WA : 10 1K
—--{RBNIf[E: 3h.
PRBNAIG IR H 5 T H IS

Observe whether there is abnormal phenomenon during

FL1%5.2 7530 78 L Je » R L K [ AR AR 3 16 5

No abnormal
voltage and current,
no deformation of
shell, intact
structure, no
leakage, etc
FL BRI G 5
FRTRT . 451
e, TINEE

7.Safety Test

(R

All below tests are carried out on the equipment with forced ventilation and explosion-proof device.

Before test, all cells should be charged in accordance with 5.2, and stored 24h prior for testing.
IR AR A ISR B B R i R B N BEAT , ARG T T RS 5.2 HUEARHE TR
77, JEEE 24h J&, FHET ORI

Test Item
T 5

Test Method
VIIRFWaRES

Criteria

T e by

Over-discharge

The battery is charged according to the method of 5.2,
and discharged for 90min with 11, CA) current, and then

No explosion, no fire, no
leakage

7.1 | s observed for 1H. ANBIE, ANk, NE
HBA%Z5.2 Jikse e, HEMEL 1L (A) HFSE | )
90min, M%1H.
Overcharge The battery shall be charged according to the method | No explosion, no fire
- U e of 5.2. The battery shall stop charging after the constant | AEJE, ALk

current of 1I; (A) reaches 6.3V or the charging time

9 m 315 0
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reaches 1H. Observe 1H.
B ZS. 275 vkFe e, I BALL (A) HERER 2 H
JEIEF6.3VE7e f IS 1H A {5 1R 78 |, ALE21H.

7.3

short circuit

L

The battery shall be charged according to the method of
5.2, the positive and negative electrodes of the battery
shall be short-circuited externally for 10min, and the
resistance of the external circuit shall be less than 5m Q,
observe 1H.

R #5207 3578 L, R B IE L SR 22 A 0 A
10min, F 26 % LB/ T-5mQ, W %E1H.

No explosion, no fire

AN, AKX

7.4

Drop
Bk

The battery shall be charged according to the method of
5.2, and the positive and negative terminals of the
battery shall fall from the height of 1.5m to the cement
ground freely, observe for 1H.

Hhd 5277 1L 70 L, FUMIE 7 1A R AL 1.5m /&
JEAL B B kR B KJe i b, W 1H.

No explosion, no fire, no
leakage

AEEIE, 'K, N
i

7.5

Heating
A

Charge the battery according to the method of 5.2, put
the battery dinto the temperature box: the temperature
box rises from the room temperature to 130 + 2 °C at the
rate of 5 °C / min, and keep the temperature for 30min,
then stop heating, observe 1 H.

L% 5. 277V 0, R BN TR P A TR AR 1 R
5°C/min {38 % B BRI 2 1302°C,  JFREF LR B
30mini {5 (LA, MWE1H.

No explosion, no fire

AEELE, Ak

7.6

Extrusion

Pk

The battery shall be charged according to the method of
5.2 and tested according to the following conditions:
---Extrusion direction: pressure perpendicular to the
direction of the battery plate

-—-Form of extrusion plate: semi-cylinder with radius of
75mm, the length of semi-cylinder (L) is larger than the
size of extruded battery;

---Extrusion speed: (5 £ 1) mm / S;

--—-Extrusion degree: when the voltage reaches OV or the
deformation reaches 30% or the extrusion pressure
reaches 200kn, stop extrusion and observe 1H.

R 5207 RTe R, 4R A SR AT I
—-FEIETT ) TR BT A ARAR T R
—-FFERE: AR 75mm B EREAE, R R
KB (L) KT SRR

—-FEHOEEE:  (5+1) mm/S;

-G EAEE: IR S| OV BRI &Ik F 30%E055 &
Ji /735 #] 200KN Jafs IEH K, WA 1H.

No explosion, no fire

AEENE, AN K

010 0 3L 15 W
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7.7

Acupuncture

il

The battery is charged according to the method of 5.2. A
® Smm-® 8mm high-temperature-resistant steel needle
(the angle of the round vertebra of the needle tip is
45-60 (the surface of the needle is smooth and clean,
without rust, oxide layer and oil stain) is used to
penetrate from the direction perpendicular to the battery
plate at the speed of (25 = 5) mm / s. The penetration
position should be close to the geometric center of the
pricked surface, and the steel needle stays in the battery;
observe 1H.

MM 425207 %78 i, FH @S mm~D8mim i = i 49 £
CEFORIA M £ 245 ~60 CEFIOZRTDGHE, ToHE .
AAMERE) , BL(2545) mm/S MR, M
LT BB 5 R B e, B B R SR

FLT G, MR BT, WHEIH.

No explosion, no fire

AEENE, AKX

7.8

Seawater

Immersion

KR

The battery shall be'charged according to the method of
5.2. Immerse the battery in 3.5% NacCl solution
(simulating seawater composition at normal
temperature) for 2h, and the water depth shall not
exceed the single battery.
L% 5. 2775 78 B R HLHIIR A\ 3.5%NaCLIF i (f
00 R T IR 03 ) 2H ZKIR IV 12 4 B B A FEL Vi

No explosion, no fire

AR, ANtk

7.9

Low
atmospheric
pressure

KL

Charge the battery according to the method of 5.2, put
the battery into the low-voltage box, adjust the air
pressure in the test box to 11.6kpa, the temperature to
room temperature, stand for 6h; observe 1H.

Rl d% 5.2 TIiEAH, BN CEFES, 5
AR 11.6kPa, VSR, #E 6H; WH

1H.

No explosion, no fire, no
leakage
AEENE, Ak, AN
i

7.10

Temperature
cycle

PR

Charge the battery according to the method of 5.2, put
the battery into the temperature box, adjust the
temperature of the temperature box according to table 1
and figure 1 below, and cycle for 5 times; observe for
1H.

R 425277V 7R L, F N IR AR T, IR AR IR
BEFE I R VR AT Y, 3A500 M 1H.
Table 1 The temperature and time of a cycle

21 BEPEIARLE — AN 118 R (]

No explosion, no fire, no
leakage
AEENE, Ak, A
i

11 0 3t 15
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T Cumulative :Ete ¥ f
Teﬂpmam INCTEMENt | ime ey t;;:fism
AR HT{(EE% B (min) | Btnik
(C/min)
25 0 0 0
-40 60 60 13112
40 90 150 0
25 60 210 13112
85 90 300 23
&5 110 410 0
25 70 480 6/7

Fig.1 The graph of temperature cycling test
B R A IR s 1

e — N

— 04— e AL B R

L+ ] 100 200 300 400 500

B ] rman

8. Package (%)

The product name, model, nominal voltage, quantity, gross weight, delivery date and internal resistance
and capacity of corresponding grade shall be indicated on the outside of the battery packing box.

L 0 B AR A B AR B = S AR B . ARRRELR . HE . BE. ) H KNSR A, AR
9.Shipment (iZ%i)

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.

BT R AR T 30~40% 78 RUIRAS, T HUEHAAE FAR, 18 2% 7 i (1 U IR g A PRIE 30%~40%
RN = QO e 17p O i VAR 9 K /o) NI s FNR B T R
10.Warranty (FHERIE)

The warranty period of cell is made according to business contract. However, even though the problem

212 u 3k 15 0l
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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.

SR FE, SRR BRAR & R E . HiE, ERIIBR AN, an SRR E 2 =] ) fi R J Bl i &
B J R I R FEL AR R R, R A AN R U A 9 A

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

TR o> 70 e 2 A sy U AR P A 1 ) AN ARHEAE ] DA E

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

REA TN G HEE . HIBA . 78 r s R RS B 28 19 ) AR BT 54T«

>TianHan will be exempt from warrantee any defect cells during assembling after acceptance.

H B 5 % AR FLE A R R 7 AR B AN R RS AN R B o R AIE S 22 81
11.Precautions and Safety Instructions (&2 M)

Lithium-Ilon rechargeable batteries subject to abusive conditions can cause damage to the cell and/or
personal injury. Please read and observe the standard cell precautions below before using utilization.
T AR 7 7 R PR AT et RS R 0 RN B RO 5 o A A 8 R PR S AR, T A e 5 DA
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 & B ISR IO 2 AN SR A R AR AT, 1 e B R A mAR SR F L

Note 2. TianHan will take no responsibility for any aceident when the cell is used under other conditions
than those described in this Document.

TR 20E1Z S0 BREA 1) 5 At 2 AMEE FH 12 HOS T = A ) S, ORI A A ASZR BT AT 54T
11.1 Standard cell Precaution F5 B a5 i

a. Do not'expose the cell to extremeheat or flame.

AN B % B 7 W A B R SR IR

b. Do not short circuit, over-charge or over-discharge the cell.

ANTERE RS R R, 1 7 B T

c. Do not subject the cell to strong mechanical shocks.

ANEEAE R R B2 I AU

d. Do not immerse the cell in water or seawater, or get it wet.

ANEERE RN KERK T, B (R

e. Do not reverse the polarity of the cell for any reason.

ANEZ RG] F RS R IE AR

f. Do not disassemble or modify the cell.

AR EN B R

g. Do not handle or store with metallic-like necklaces, coins or hairpins, etc.

ANE NI B 1T B 5 < Jm ) e TR ELAE — 2

h. Do not use the cell with conspicuous damage or deformation.

ANEEATT R 32 S WY B ) 400 T BT

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.

%013 T 3L 15 W
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AN EE R,

k. Do not touch a leaked cell directly.

AN B i O ) RS

1. Do not use for other equipment.

AER RS T HER .

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

ANEER AR - AR A T

n. Do not use or leave the cell under the blazing sun (or in heated car by sunshine).
AN R o ST AE B D' B 1T

0. Keep cell away from children.

g S B AR ) L T

p.- Do not drive a nail into the cell, strike it by hammer or tread it.
ANEEEFAI) L BT B RS

g.- Do not give cell impact or fling it.

AN EfE T B L

11.2 Cell Operation Instruction BT F i8R

11.2.1.  Charging 75

a. Charge the cell in a temperature range of 0°C to.45°C.

RS TS IR VE RN 0°C~45°C,

b. Charge the cell at a constant current of 0.5C until4.20V.is attained. Charge rates greater than 1C are

not recommended (C: Rated Capacity of cell).

0.5C MHRERAHEE 420V, #id 1C WHRREVAESH (C: HKREE) .

c. Maintain charge voltage at 4.20V for 1" hour (recommended for maximum capacity).
REFEIE 420V FERL 1 DI (RRERE) .

d. Cell must be charged with constant current-constant voltage method.

o 25U AR 1 Ty 2O BT e

e. Do not continue to charge cell over specified time.

ANBEEE S B R R (7] #7252 78 P

11.2.2. Discharging i H

a. Recommended cut-off voltage to 2.75V. Recommended max continuous discharge current is 3C. %
BB R RN 275V, @ BUR KRS T FIRN 3C o

b. For maximum performance, discharge the cell in a temperature range of -20 °C to 60°C.
N VIR fPERE, RSSO R IR Y FE9-20°C - ~ 60°C.

11.2.3.  Storage Recommendations - fifi 7 2 1%

a.  Short Period Storage 377

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

atmosphere.

IR (AN 3 AN SN AA R IR T FIN-20 ~45°C, fIRIRERIANE B i E 4k

IDEZSTL LR

*®

No press on the cell
ANELLE SRR
b. Long Period Storage K47/
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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.

ORI G 3 ANHD , BN AFMEERETEEDY 0~25°C, AR AIA S JE il A4 Y
EZ8: L
*  No press on the cell

ANELLE SRR
12.Consultation (AR EH))

As to the obscurity, contact the following:

Address: Fuyuan 5th Road, Lithium battery Industrial Park, High-Tech District, ZaoZhuang, Shandong,
China

Tel No.: 86-632-8015263/8059888

Website: Http://www.thbattery.com

WA EER, 1EIE LT T s

J ik A Ll AR AR A T R DX b R S T

FLiE: 86-632-8015263/8059888

Mdk: Http://www.thbattery.com
13. Requirement for Safety Assurance (ZE{RIFER)

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.

NV AR, WA REBE, HE TGRSR B RN R, PRI 78 FUART L T R R N
M, BB REA AR F .

Mdk: Http://www.thbattery.com
14. Requirement for Safety Assurance (ZE{RIEER)

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.

N T 7AW R, A RS R GRS AR EOR R, PRI 78 R T TR IR N
M BB RMARMHRH .
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