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1 Scope

This document describes the Product Specification of the Lithium-ion rechargeable battery cell supplied
by JiangSu Highstar Battery Manufacturing Co..LTD.

EHEHE

AR HUE VLRSI T VLI I r R 4 PR A B A 7= O 7T 78 FR AR S T e A= R M BB AR
2 Model: IFpP40130220-100

A= IFpP40130220-100
3 Specification
g
No. Items (WH) Specifications (Fi#&)
1 [Charge voltage 7& B B[ 3.65V
2 |Nominal voltage #5#7 /& 3.2V
3 Rated Capacity (discharge at 0.5C to voltage of 2.5V at 23°C 100AR
#5°C) MERE
Rated Charge-discharge Energy
4 |B%E I BB B (discharge at constant power (150W) to 300Wh
voltage of 2.5V at 23°C+5°C)
5 Sfafndard Charge-discharge Power 150W
PRAEFR BRI
Max. Charge Power
6 s 300w
RFESERKFTRIZE
Under the conditions of 25° C+2 ° C, Discharging at
7 Max. Discharge Power 600W for 30s at 100% SOC
e N ERRIES FE25°C+2° CHMF, 100%SOCIRE T, 600WIH R
30s.
8 Discharge cut-off voltage 25V
TR A )
) _ |Charging : 0°C-45°C, 65%+20%RH
Operating temperature Relative 75 0°C-45°C, 65%+20%RH
9  |humidity % I = -
BE . IR discharging : -20°C-60°C, 65%+20%RH
TR -20°C-60°C, 65%+20%RH
Recommended Storage temperature
10 . 15°C-35°C
HEFFEERE
11 [Cell Weight HGEE Approx. 2.25kg
12 |Impedance AR <0. 6mQ
Cell dimerision JBFE thick :  40.2mm = 0.3mm
13 %‘p;‘,. R <) %A Width : 130.2mme0.5mm
c K Length : 220.0mm=1.0mm
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4 Battery Cell Performance Criteria and Test Conditions
FRLE ik A v LA R AR A

4.1 Standard environmental test conditions

PRUERAER R

Unless otherwise specified,all tests stated in this Product Specification are conducted at below condition:
Temperature : 23°C+5 °C

Relative Humidity : 65%320%

BRARREAILEL, AR T MRS 7E LU T B 4 T k4T
BE: 23°C#5°C

BE: 65%+20%

4.2 Electrical characteristics

GERNEa: s

No. Items (T H) Test Method and Condition GURRJ7VEF%% | Criteria (FRAE)

Rest for 5 hours under the conditions 0of 25° C+5° C,
150W constant power discharge to 2.5V; then rest for
Initial Charging method 30min, 150W constant charge to 3.65V; rest for 30min. Charee Power =150W
HHBALTE TE25°C+5 CHIZM F#eESh, 150WIETIRIAE g
2.5V A E30min, 150WIETIZERTEE ZE3.65V,H# & 30min

o

Rest for 5 hours under the conditions of 25° C+5° C,
150W constant power charge to 3.65V; then rest for
Initial Disharging method  [30min, 150W constant discharge to 2.5V; rest for 30min.

2 . 2 i P
VAR FE25°CS “CHIF T ESh, 1SOWIEIISTH 2 Discharge Power
3.65V # E30min, 150WIEIHZEHH2E2.5V 8 E30min
Internal resistance measured at AC 1KHz within 1 hour
3 Initial Impedance after standard charge g EH <0. 6O
HIEEATE BAMER BT ERBE, EIWNIEIAC IKHZ T e
AR .
4 Cell Voltage Battery state upon shipment ~3.0V
B it HL K W =
Under the conditions of 25° C£5° C, 0.5C Constant
. s current charge to 3.65V, then Constant voltage3.65V
5 CC-CV Charging method {H ¥ charge till charge current decline to <0.05C. 7E25°C+5°| Charge Current=50A

1B 78 f 77 CHIZHT, 0.5CIEMIHEES.65V,HEH3.65VIEER

B, HZ7THEBER/DT0.05C.
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(1)After initial discharge, the cell shall be charged at a
constant power of 150W to t‘he iutoff charge vol‘tage >300Wh
BRI AR & ) 93%
(2)The cell shall be discharged at a constant power of B2 =>93%
150W to the cutoff discharge voltage 2.5V, rest for 30 Rt =757
minutes. Bt EL1SOWIE D) B A B ZE & s 2.5V, 4K
B304k,
(3) Repeat step (1)-(2) three times,record the average
value of charge-discharge energy. HEPR
(D-Q=W, BERZIRFAFEEENTHE.
(1)After initial discharge, the cell shall be staned for 5h at
the temperature of ( 45+2) °C, then the cell shall be Charge-discharge
charged at a constant power of 150W to cutoff charge ~000
voltage 3.65V at the temperature of ( 45+2) °C, rest for IE r.l:r?ycg 9%
High Temperature ~ [30min; \ di mh1 : ; £
Charge discharge  |WRHHR, (45:2) CCTHE S hy FE(4542)°C ischarge Energy
7 T, EMLISOWIEIIRFEBEL EHEE3.65V, ##E |Energy Efficiency=

__ Performance 30min; (2)The cell shall be 90%

EiR TR R e discharged at a constant power of 150W to cutoff R BB =99
discharge voltage 2.5V under the temperature of ( 45+2) e E?E :b E_o
°C, rest for 30min; VIgaFE R REE
E(45+2) °CF, HIlLEAISOWIE DY Zefk e B4 11 oo R BERL=90%
2.5V, #E30min;

L Charge Energy =80%
(1)Afier initial discharge, the cell shall be staned for 5h at Initial Charge Energy
the temperature of ( 5+2) °C, then the cell shall be charged Discharge Energy =
at a constant power of 150W to cutoff charge voltage 75% Initial Discharge
3.65V at the temperature of ( 5£2) °C, rest for 30min; Energy
Low Temperature Charge- |#IZA4LISE, 7E(5£2) °CTHAE 5h: 7E(5+2)°CF, Enerev Efficiency =
7 discharge Performance BV LAISOWIE TR R B B 4L 1L 3,65V, #E30min; & 75% y=
IREF B 2)The cell shall be discharged at a constant power of . .
(IS)OW to cutoff discharge voltage 2.5V under the R EE%@?S gﬁ%}]ﬁé‘?ﬁ
temperature of ( 5£2) °C, rest for 30min; e 8= .
E(542) “CT, MIBLLISOWINR b s s | BUBRERSTS0IE
2.5V, #E30min: Bt
RERL=75%
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Energy Retention and Recovery

at Room Temperature

HRERRFSRERERE

71

After initial charge, the cell shall be stored at the
temperature of 25°C+5C for 28 days. Discharge at the
constant power of 150W to 2.5V at the room temperature.
This discharge nenergy is energy retention. The cell shall
be charged at Charge the constant power of 150W to
3.65V at the room temperature, then rest for 30min; This
charge energy is charge energy recovery. Discharge at the
constant power of 150W to 2.5V, This discharge energy is
discharge energy recovery.

RIMHIRHTEE: £ (25+5) CFE#F28d;

EZET, BBLIISOWENER B ERBELEBE
2.5V, BE30min; WPRABEERENEERRE: RFEE
MU ISOWIE Dy R R e E R b B E3.65V, #E
30min; WPTERBEEATBKEREE,: BEIBLI1SOW
ERBBEERBLIEBE2SV, tBREREAK
Bk EREE.

Energy Retention=90%
Initial Discharge Energy
BEELRRF=90% A 4R
HREE
Charge-discharge
Energy Recovery =292%
Initial Charge-discharge
Energy
IR HRRERIKE >92%
LRGNy

Energy Retention and Recovery

at High Temperature

AREERESRERE A

71

After initial charge, the cell shall be stored at the
temperature of 45°C+2°C for 7 days; Then rest for 5h at
the temperature of 25°C+2 C. Discharge at the constant
power of 150W to 2.5V at the room temperature. This
discharge nenergy is energy retention. The cell shall be
charged at Charge the constant power of 150W to 3.65V at
the room temperature, then rest for 30min; This charge
energy is charge energy recovery. Discharge at the
constant power of 150W to 2.5V. This discharge energy is
discharge energy recovery.

HILYIGRIL TR 7 (45+2) CFHE1dREHE25C
2 CTRESh: EERT, BEISOWEIIRRBE
& BE25V, #E30min; WEHEEENEE
e REHRBUISOWED R AR EFTELILHE
3.65V, #E30min; WP RBRENTBRKERE;
AL ISOWE D R AX A s & I B R 2.5V, BT
AR IR EREE

Energy Retention=90%
Initial Discharge Energy
BEEIRFF=90% TR
HBE
Charge-discharge
Energy Recovery=92%
Initial Charge-discharge
Energy
RIBERERIKE =92%
IR Gt
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Storage Performance

RS

After initial charge, energy discharged at a constant power
of 150W reaches to 50% initial discharge energy; The cell
shall be stored for 28 days at the temperature of (45+2)°C;
Then rest for Sh, charged at a constant power of 150W to
cutoff charge voltage 3.65V; Rest for 30min, discarged at a
constant power of 150W to cutoff discharge voltage 2.5V
at the room temperature.

R EIGL TR TERR T ML IS0WE RN B E
TBUR REBE B AT SR B FR B FS0%: 78 (45+
2) CTEF28d/E, HMTE (25+2) CTF#ESh: &
ERT, BbISOWEDIRKHEERBLIEEELSV,
#E30min; E£ZRT, HBLISOWEIIERBET
B2 LBE3.65V, #E30min; EERT, B
150W{B TR IR 4 1k B R 2.5V,

Charge-discharge
Energy Recovery =90%
Initial Charge-discharge

Energy
FERERERE =90%
LR R

11

Cycle life
TE AR

Charge: The cell shall be charged at Charge the constant
power of 150W to 3.65V. rest for 30mins.

Discharge: 150W discharge to 2.5V, one cycle is finished,
then rest for 30mins.

Then repeat above steps,when capacity is less than 80% of
initial capacity,the battery life is over.

TSR

FEH: BHMISOWIEIIFE AR BT AL L BE
3.65V, H#E30mins

JECER: B LA 1 SOWIE T2 i s 2R B 48 AR LR 2.5V
BERE ERPR. HEEEBDT0%IGHER, F
#ik,

25000 cycles

12

Rate Charge-dischanrge
Performance

(EE i Rt

1)After initial discharge, the cell shall be charge at
constant power(150W) to cutoff charge voltage 3.65V,
then rest for 30min;

2)The cell shall be discharge at constant power(150W) to
cutoff discharge voltage 2.5V, then rest for 30min;
3)The cell shall be charge at constant power(300W) to
cutoff charge voltage 3.65V, then rest for 30min;;

4)The cell shall be charge at constant power(150W) to
cutoff charge voltage 3.65V, then rest for 30min;;

5)The cell shall be discharge at constant power(300W) to
cutoff discharge voltage 2.5V, then rest for 30min;

6)The cell shall be discharge at constant power(150W) to
cutoff discharge voltage 2.5V, then rest for 30min;
7)The cell shall be charge at constant

power(600W) to cutoff charge voltage 3.65V,

then rest for 30min

1) Charge Energy at
constant power (300W)
295% of Charge
Energy at constant
power (150W);

2) Discharge Energy at
constant power (300W)
295% of Disharge
Energy at constant
power (150W);
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Rate Charge-dischanrge
Performance

R AL

8)The cell shall be charge at constant power(150W) to
cutoff charge voltage 3.65V, then rest for 30min;

9)The cell shall be discharge at constant power(600W) to
cutoff discharge voltage 2.5V, then rest for 30min;;
10)The cell shall be discharge at constant power(150W) to
cutoff discharge voltage 2.5V, then rest for 30min;

11)The cell shall be charge at constant power(300W) to
cutoff charge voltage 3.65V, then rest for 30min;;

12)The cell shall be discharge at constant power(300W) to
cutoff discharge voltage 2.5V, then rest for 30min;;
13)The cell shall be discharge at constant power(150W) to
cutoff discharge voltage 2.5V, then rest for 30min;

14)The cell shall be charge at constant power(600W) to
cutoff charge voltage 3.65V, then rest for 30min;

15)The cell shall be discharge at constant power(600W) to
cutoff discharge voltage 2.5V, then rest for 30min;1); Hit
IR AISOW{ETIR TR E L IEBE3.65V,

# E30min;

2)LASOWIE DR B E 4L E2.5V, #E30min;
3)L00OWTETI R R B EL L ABE3.65V, #E30min;
HLASOWIEDI R R B E L IERE3.65V, #E30min;
5)LA300WIETH R M B EL b HE2.5V, # E30min;
6)LAISOWIETH R B EL LR E2.5V, FHE30min
T)LL6OOWIETI R AR E & LA E3.65V, ##E30min;
8)LA1SOWHE T 7 i E 4 1L FB HE3.65V, ## E30min;
9); LAGOOW{E T 22 i B 2= 4% 1 5 2.5V, & 30min;
10)LA1ISOWIE T R B4 b1 [E2.5V, ##E30min:
11); A300WIE TR R B E LI B [E3.65V, HE
30min;

12)LL300WIB T Z T E &L E2.5V, ## B 30min;
13);LAISOWE DR s B 4 E B 2.5V, ##E30min;
14)U600W BT 7 i 4L b R3.65V, BHE

30min;

15); LL60OWIB Th R B B4 E s [E2.5V, #E30min;

3) Charge Energy at
constant power (600W)
290% of Charge
Energy at constant
power (150W);

4) Discharge Energy at
constant power (600W)
290% of Disharge
Energy at constant
power (150W);

5) Energy Efficiency at
constant power (150W)
=90%

6) Energy Efficiency at
constant power (300W)
=86%

7) Energy Efficiency
at constant power
(600W)=80%
1)300W1IE T 78 B 68
BHX F150WFE s AE
ENRERERADIT

95%;

2) 300W{EIhZERE
BEEARXT T 150WHE
BRENRERFEESD
T95%

3) 600W{EThZH T H
BEBARXT F150WFH
AEE R BEE RFFRAN

F90%;

4) 600WIHIZE M58
AN T 1S0W I L 5%
BRRERRFER ST
90%

5) FREEMER AT

90%;
6) 300WFEH T REER
BRINF86%:;
7) 600WRK T HEE
MERNT80%.
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4.3 Safety Performance
ZAeREIHR

4.3.1 Battery Cell Safety Performance

RS R 2RI

No. Items (I H)

Test Method and Condition (AR5 EF1444)

Criteria (A5

1 Overcharge
U K

Full-charge cell shall be charged at constant current of 1C to
5.5V, or suspend the test after one hour.

AR EADMER T Tt B Rk TR B R 1.5
& (5.5V) B A E] 11k TR i

No Fire, No
Explosion

RRIE. T2k

Cell £

1%

Discharged cell shall be discharged at constant current of 1C to
-3.65V, or suspend the test after 90min.

JRCRR S m it 1 CHE AR R TR P 2E-3.6 5 VB & I (7] 3 B 90mind%
LB

Overfall

O g7 Y53
Bettery
B Vb 2H

One fully discharged cell is connected in series with four fully
charged cells forming the battery pack. The battery pack is to be
short circuited with a resistance load of 80+20 m€, until it has
reached a completely discharged state of less than 0.2 V and the
battery case temperature has returned to £10°C of ambient
temperature. SE R

(ASZIEERES, 13RS » FIAFE80mQ+:20mQsT IE fiik
HEAT BRI A Bt B RS B R)0.2 VLR R TR E AL
FEX10CZ /A, MIRLH.

No Fire, No
Explosion

IR Ak

Cell #

Fully charge cell shall be stored in an ambient temperature of 55
°C £ 5 °C for 4h. While still in an ambient temperature of 55 °C
+ 5 °C, the cell is short-circuited with a total external resistance
of 80 mQ + 20 mQ. The cell remains on test for 24 h or until the
surface temperature declines by 20 % of the maximum
temperature rise, whichever is the sooner.

FESSC+S CHIE4h/E, TEULIERE T W it IE FARHAT 480
R, L BPH80MOE20mQ, M M24hEE RTEE TR
REET20%, WAL

Short-Circuit Test
ki g

Bettery
it 2H

A fully charged battery is then short-circuited with a total
external resistance of 80 m<Q + 20 mQ in the room temperature.
The battery remains on test for 24 h or until the case
temperature of battery declines by 20% of the maximum
temperature rise, whichever is the sooner.

HMA 20 CS CIRE TH EAMRITINRE, HkE
PH8O0MQ+20m, £Z#E24hEE RERE T T KRB
20%, MRLEK.

No Fire, No
Explosion

TEE. Tk
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No. Items (JIH) Test Method and Condition (IR FiEFE&HE) Criteria (FF
No Fire, No
Continuous charging at Fully charged cells shall be charged using CC(constant current)- Explosion, No
4 constant voltage CV(constant voltage) to 4V for 7 days. Bk £L0.5CE |leakage
{HE TR WIEEFBE3.65V, FRHEETRENRE R, Tk REIE
v AR
The cells' wide and narrow surface shall be crushed at speed of ;
(5+1)mm/s and the crushing is to be continued until an applied No Flre‘:, No
5 Crush test force of 13+0.78kN. Once the maximum force has been Explosion, No
BRI obtained it is to be keet for 10min. BA(5=1ymm/sHE 7 it |cakage
MTAEEE, SHEAEE (13£078) kNRHEILR | TRE
I, {R¥¥10min, W%Z1h. ~ AR
No leakage, No
venting, No
disassembly, No
rupture and No fire
during the test and
after the test and if
the open circuit
Cells, fully charged, shall be firmly secured to the platform of voltage of each test
the vibration machine. Test batteries shall be subjected to cell after testing in
sinusoidal vibration according to Table 1. This cycle shall be ~ |its Perpendicular
repeated 12 times for a total of approximately 3 h for each of fnountlmg p;l)sxtlon‘
o __, |three mutually perpendicular mounting positions. One of the |18 1ot less than
6 | Vibration test 3 | directions shallpb?;erpendicular to the tixminal face. 90% of its voltage
AHEISURF B RAE ER WY, HEAETHz- 2000485  immediately prior
BB 752 MRS 154 blmin, X —3RBhFRTny |10 this procedure.
SN B M B T B 0 — A A ST AT 12 ﬁ%iﬁﬁéf
Yo b : N AR b e > :
R, BFLFER3h. HA—MRE) T MAA SR EE. TR, TR
MEK, FHH
AR B
B2 7R RIS S
T B L R A
THAE#TX—
TREE AT H R Y
90%
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No. Items (TiH) Test Method and Condition (IR 75ER1214) Criteria (#7
No leakage, No
venting, No
disassembly, No
rupture and No fire
during the test and
after the test and if
the open circuit
voltage of each test
Cells, fully charged, shall be subjected to three shocks in | °SL 2T testing in
eachdirection of three mutually perpendicular mounting tts pel"pendm\.xl.ar
positions. of the battery for a total of 18 shocks. For each shock, mf)untmg position
Mechanical shock the parameters given in Table 2 shall be applied. li not %ess than
! Bt 5 R 18 S R K1 SOk s e | 9070 OF s voltnge
6B ML ERY i, HRMAE =N TARBERARN | o D
TERTMBETAEZ=RE, BEERTALZZR %ﬁé%% f
i, BIATISUHE. e e
it iR,
g N 8
MTkE K, FE
AR I EL
HIBA ARG E
F TR LR A
THRAEH#TE—
BRI HT B R AT
90%%
A cell is to be placed on a flat surface. A 15.8 £0.1 mm
diameter bar is to be placed across the center of the sample. A
9.1 £0.46 kg weight is to be dropped from a height of 610 £25 )
8 Impact Test mm onto the sample (wide and narrow planes both shall be No Fxre,‘ No
Bk tested). 5l Ej(ploszlcg;% e
REKER AT 60mm, EEH15.8mm+0.1mmiy3 6k | X
WEEHS L, F9.1kghIE4EM610mm+25mms; BB .
CESR 98 R Al
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No. Items (JUH) Test Method and Condition G/ ¥ERIZ&A4) Criteria (F5
Each cell is to be placed on a screen that covers a 102-mm (4-
in) diameter hole in the center of a platform table. The screen is
to be constructed of steel wire mesh having 20 openings per
inch (25.4 mm) and a wire diameter of 0.017 in (0.43 mm). An
eight-sided covered wire cage, 610-mm (2-ft) across and 305-
mm (1-ft) high, made from metalscreening is to be placed over No par.t of an
the test sample. The metal screening is to be constructed from exploding cell s.hall
0.25-mm (0.010-in) diameter aluminum wire with 16 — 18 wires |[PeRCTTate the wire

. per inch (25.4 mm) in each direction. The cell is to be heated |57 Such that
? KR and shall remain on the screen until it explodes or the cell or some or all of the
battery has ignited and burned out. cell protrudes
ry gn
RGHEE Y, FHAFANEASENTL, SRmmey [hrough the soreen,
£O0I7EET (0.43mm) . BIET0AMMLRR, AW | SELAEAN
HE—MEXLK2ERE (610mm)  I3HRE
(305mm) FESEHHLMBEX, HRZ EM&BEMBEER

0.0103&~F (0.25mm) &BLRFIT16-18 LM M. Wik
RHEE, HHRBESEW L, HEFHLFRN, &
JEHEATINFAE 2 R e B B .

No leakage, No
venting, No
disassembly, No
rupture and No fire
during the test and
after the test and if
the open circuit

Fully charged cells are to be stored for at least 12 h at a test voltage of each test
temperature equal to 75+2 © C, followed by storage for at least |cell after testing in
12 h at a test terperature equal to -40+2 ° C. Time interval its perpendicular
between test temperature extremes is 30 minutes. This mounting position
. procedure is to be repeated until 10 total cycles are complete,  |is not less than
10 Temperzfglre ,Cyclmg Test |, frer which all test cells and batteries are to be stored for 24 h at }909; of its voltage
BEE ambient temperature (20 + 5 ° C). immediately prior
72482 C T AERM12h, [AFE30min; -40+2°C F1F12h, [AIKS to this procedure.
30min; EHK, RIHEMMEFERE (2322C) THH |EEERE. T
24/ R TS
i N
ME#EK, FH
BRI F I EY,

BRI
B TF i BB FE AR /s
FHRAR#ITIX—
RIS T FLE
90%
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No. Items (JUH) Test Method and Condition G FEFZH) Criteria (#%
Each fully charged cell is placed in a gravity
or circulating air-convection oven, in an ambient temperature of
20 °C + 5 °C, for 1 h. The oven temperature is raised at a rate of| )
Thermal abuse 5°C/min+2°C/min to a temperature of 130 °C+2 °C. The cell | o Fire, No
11 s B remains at this temperature for 30 min before the test is x EEZEIOSZ%% e
terminated. THEASH k "
MR B A RTINS, B AR BAS C/min£2 C/minf)
R _EFF]130°C+2C 5 {RI830min;
Each full-charged cell is dropped three times from a height of
1,0 m onto a flat concrete floor or metal floor. After the test, the )
Free Fall cell shall be put on rest for a minimum of 1 h and then a visual No FlI‘C,. No
12 - . . Explosion
B HEE inspection shall be performed. Tk T
WA B A I m s [ REVL RIS 3 IR /K Ve B B T, U '
RERE, EOMWE L, HHETERME.
No leakage, No
venting, No
disassembly, No
rupture and No fire
during the test and
after the test and if
the open circuit
voltage of each test
cell after testing in
its perpendicular
The cells are to be stored for 6 hours at an absolute pressure of m.ountmg position
13 Low Pressure Test 11.6 kPa and a temperature of 20 £3°C A BHMME T E 9 (1)§,/no; 1.:55 ﬂ;?;
EAE S, MEEFEL6kPa, FE25CE2CHFEREE TR | 00 IS vorase
360min. 1mm§d1ately prior
to this procedure.
TEEHK. T
Tt T
MK, FHE
FAMAI B EL
R AE RIS
T B B IR AN/
THRAE#TE—
R AT B ER
90%
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4.4 Visual inspection
S B

There shall be no such defect as scratch, flaw, crack, and leakage, which may adversely affect
commercial value of the cell.

ARFF AR SRR ENGE, EInRa. ReE, MRS

5. Storage and Others

WA R B

5.1. Storage

The best storage tempurature: 15°C-35°C.

Jages

BRAECAFRE: 15°C-35°C

5.2. Others

Any matters that this specification does not specify should be confirmed by the customer and
HIGHSTAR.

HABZEIR

A AR R IR, EXTT R #E

6. Battery Cell Drawing (all unit in mm, not in scale)

G R B (RED

_%,fj. - — — x | A
D134 1.
13xL0 2204+1.0
y Y
130.2+0.5
A
40.2£0.3
Y

M6*1. OPHES., HEE<8N . m, IEMRARAE NGRS, SRR S SRR .
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7. Appendix (For Reference Only)
MHE  (NES%D

EER IR P RE
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8 Limited Warranty and Liabilities

B RRAERM ST
8.1 Limited Warranty & fR{RiE

The cells shall compile with this specification within 12 months from the manufacture date as stipulated
on cell marking (“Warranty Period”). In the Warranty Period, HIGHSTAR will replace cells which fail
to confirm to this specification at no cost to Customer.

HEOHRRERKEIE R HERAN CLREHR”) , BERNFESEIKBNIRE. FI5E
UEHARR PN, B TUIA 53 A% P B A AU B E B Bt

8.2 Warranty and Waiver $RilE 57 F %%

Under the following conditions, HIGHSTAR will not take any responsibility incurred in any losses
resulting from the use of cells:

TELLTRMET, MlUkxt & = B A Bt 51 A AT R 2 R AR HE G 2 34

a. The cells are misused, abused or are used in any manner deviated or in breach of conditions as set out
in this specification.

F~ i R R B S A AU 5 O A0 5 £ et

b. The cells are rendered to be nonconforming to this specification for reasons caused by parties other
than HIGHSTAR or by circumstances beyond the control of HIGHSTAR.
R MY JR 3 BN B0 DU A R Be 4% 1 B9 R I S 3 F AN & RS B HISE

9.3 Limited Warranty 75 PJRAFIE

Customer is recommended to follow this specification to use. Or Customer can use an alternative

operation method mutually agreed by Customer and HIGHSTAR. Using a operation method neither

according to the specification nor agreed by HIGHSTAR in written will cause voiding of Limited

Warranty.

HEER P SRR BUE 5 LR N E SR TERE, BRAL & 7 5 IA T HA L
HAhg . mRZ P RBNBRETEERE RRLIR BHESR, G 2ENARE, BN~

nn}i‘i B RIEAE AT LR IR

Warning Statement

WARNING
BATTERIES ARE POTENTIALLY DANGEROUS AND PROPER PRECAUTIONS MUST BE OBSERVED
IN HANDLING AND MAINTENANCE.
RUNNING TESTS ON THE BATTERIES IMPROPERLY MAY RESULT IN SEVERE
PERSONAL BODY INJURY OR PROPERTY DAMAGES.
WORK ON BATTERIES MUST BE PERFORMED ONLY WITH PROPER TOOLS AND
PROTECTIVE EQUIPMENT MUST BE USED.
BATTERY MAINTENANCE MUST BE CARRIED OUT BY PERSONNEL KNOWLEDGEABLE OF
BATTERIES AND TRAINED IN THE SAFETY PRECAUTIONS INVOLVED.
FAILURE TO OBSERVE THE ABOVE MAY CAUSE VARIOUS HAZARDS.
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9 Appendix
Handling Precautions and Guideline For Lithium-Ion
Rechargeable Batteries
R T8 SRR R R R
Statement (1):

Customers are requested to contact HIGHSTAR in advance, if and when the customer needs other
applications or operating conditions than those described in this document. Additional experimentation
may be required to verify performance and safety under such conditions.

P

B TR B G TR SO L PSR, BRE U AN R A TR A, R
HARBRRENE, FOIRERTRENERAR LB S E R H &4 TR ket
Statement (2):

HIGHSTAR will take no responsibility for any accident when the cell is used under other conditions
than those described in this Document.

Ji/:
Xt TR S RE LA 254 T (5 A BT & RN B AR, IR 3R
Statement (3):

HIGHSTAR will inform, in a written form, customers of improvement(s) regarding proper usage and
handling of cells, if it is deemed necessary.

=
WERE, BNEEUREERENE A R ERRR SRS,
Statement (4):

During designation of host device or battery pack, it’s better for customers to get HIGHSTAR involve to
review the battery installation and safety protection scheme. This is very helpful to safety of battery
application.

FEERIY

FPEFSOTEEY, RIFEEEIAILR R kbR E R EER R, X
Xt Rt Z 2SR AR .

9.1 Charging

FEH
9.1.1 Charging Power

Charge power should be less than the maximum value specified in the Product Specification. Charging
with higher power than recommended value may cause damage to cells’ electrical, mechanical, and
safety performance and could lead to heat generation or leakage. If you have special needs, please
contact with the company.

I

T BT S A A bR T L BT BB TIoR ., T g T T 2 s M T B 3 AR et
FEILERIERE . MR R AR A, RS SR A NTR. WHEFRTE, 548
BX AR VA&
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9.1.2 Charge Voltage
Batteries shall be charged shall be done by voltage less than that speciiied In the Product Speciication

(3.65V/cell). Charging beyond 3.65V, which is the absolute maximum voltage, must be strictly
prohibited. The charger and protection circuit of battery pack shall be designed to comply with this
condition. It is very dangerous that charging with higher voltage than the maximum value and may cause

damage to the cell electrical, mechanical safety performance and could lead to heat generation or
leakaoce

FEEE:

FEBEAGEEARESTIENFERE (3.65V/HE) o 3. 65VARBHREREHRR, &

B 2SN L M AR B B R BT NI R A . S HLE R THUE BIE(ER, KA RESIE RS R

BEERE. PUIERAI 2l 8, RS SRR AR,

9.1.3 Charge Temperature:

Batteries shall be charged at 0°C-45°C environment temperature specified in the Product Specification.

In case of environment temperature is lower than 10°C, batteries shall be charged with a little current

(no larger than 0.2C). If the environment temperature is lower than 0°C, charge shall be prohibited.

FEHIRE:

R AAE0°C-45°C UM RIR EVE A BEHEAT EH A . FFIBEIRT10°CHS, ZUEAN 3
(RRTF02C) FEr; HIFZREMTOCH, MEEIEFH,

9.1.4 Prohibition of Reverse Charge:

Reverse charging is prohibited. Cells shall be connected correctly. The polarity has to be confirmed
before wiring. In case of the cell is connected improperly, the cell cannot be charged. the reverse
charging may cause damage to the cell which may lead to degradation of cell performance and damage
the cell safety, and could cause heat generation or leakage.

kR IAFE

IEEE R IESAR, AR E. FEMEARER, RRETENESHTRE. KA
RESEEBEH AR EERE. 2%, HEFEEHR. ME.

9.2 Discharge

JELER

9.2.1 Discharge Power:

The cell shall be discharged at less than the maximum discharge current specified in the Product
Specification. High discharging current may reduce the discharge capacity significantly or cause over-
heat.

TR

TR RAG L A PIUE MR R II R, KIERE S SE R SA BRI SEOT #H.
9.2.2 Discharge Temperature:

Cells shall be discharged at -20°C-60°C environment temperature specified in the Product Specification
TR -

FE S ATE -20°C-60°C BIFREEIR B V5 [ Y R AT 7

9.2.3 Over-discharge:

It should be noted that cells would be at an over-discharged status due to self-discharge characteristics in
case they were not used for a long time. In order to prevent over-discharging, cells shall be charged

periodically to maintain the voltage between 3.2V and 3.4V. Over-discharging may cause the loss of cell
performance, characteristics , or battery functions.
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yun R

Tt R, ERSKRARGHE, B aERE BB AT EME MRS, AL
BRI RS, RERNEYRE, BEEELRFEI2VEIAVZE., SHELS SRR, B
HIhRERE R

9. 3 Notice for Designing Battery Pack HLii & T TE B E

9.3.1 Pack Design #ME#it i
Battery pack should have sufficient strength to make sure the cell(s) inside is protected from mechanical
shock.

HEIt S e R AR O HUIGE BE DA A 3 B e AR, MR BR IR EAT )

9.3.2 Cell Fixing

LRI 22 e

9.3.2.1 No cell movement in the battery pack should be allowed.

BEOAAEETAES.

9.3.2.2 Prevention of short circuit in a battery pack or host device.

B 1 B RS R B B AL PR A A e

Enough insulation layers between wiring and the cells shall be used to maintain extra safety protection.
The battery pack or host device shall be structured with no any potential short circuit, which may cause
generation of smoke or firing.

S|4 5 B2 A ER B NEL B UMMELN Z4 ., BFEARNSHEMEREERS, UL
B MHEE K.

9. 4 Storage

ey

The cell shall be stored at the environmental condition of -20°C- 45°C and 65%+20% RH.

The voltage for a long time storage shall be 3.2V-3.4V range.

If the cell has to be storied for a long time (Over 3 months), the environmental condition should be:
Temperature:15°C-35°C

Humidity: 65%+20%RH

FUSME IR B M AAE -20°C~ 45°C HITE R Y .

Kl GEIE3NA) 48 FREN15°C-35°C, BB N65%+20% RAMFRIE ., KA
FLEN3.2V~3.4V, (R I EERE3AN A S el it F R AR T3 2V B A 10A~S0A BRI BEIT 4 7 He
ZEHREER34V,

9.5 User’s Guideline for Safety Handling:

Ak e (SN

9.5.1 The following information, or equivalent statements, shall be made available to the user through

one or more of the following means, as appropriate: printed on the label for the battery, printed on the
label for host device, printed in the owner’s manual, or posted in a help file or Internet website:

THUE BB LLAY R B L AUE S —Fh e Z FE M BRI P e, TERNREARE. BiF
& IR BPFM. EFETHEB SO S B

9.5.1.1 Do not disassemble or open, crush, bend or deform, puncture, or shred;

BATREITIT BE. B, BW. NFE. B,
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9.5.1.2 Do not modify or remanufacture, attempt to insert foreign objects into the battery, immerse or
expose to water or other liquids, or expose to fire, explosion, or other hazard.

EEREESR, NEREBSMIEARE, FERARREEKREERES, BEAE. B
YEMIANEo A fE s

9.5.1.3 Only use the battery for the system for which it was specified.
Reeft A R G000 e 1 Bt ;

9.5.1.4 Only use the battery with a charging system that has been qualified with the system per standard.
Use of an unqualified battery or charger may present a risk of fire, explosion, leakage, or other hazard.

REEEAEERENERE RSB RGN AN, FRRSNIER BB TS TR EER K.
BIE. BB/

9.5.1.5 Do not short circuit a battery or allow metallic or conductive objects to contact the battery
terminals

RAEAMER, BAELEBRE T SRR RRT,
9.5.1.6 Replace the battery only with another battery that has been qualified with the system per
standard. Use of an unqualified battery may present a risk of fire, explosion, leakage, or other hazard.

i B AT X BB LB AR E R B, SRR G VIR BT R ETERR K . B M. BHES
N 5

9.5.1.7 Don’t keep a battery at rest for a long time (over 6 months). Safety accident may happen when
recharginga battery which has a rest for a long time.

BB R ERH, KHHESANRBERT BN TaSRE R4 E.
9.5.1.8 Promptly dispose of used batteries in accordance with local regulations.

2 2 R TR A FER R R R

9.5.1.9 Battery usage by children should be supervised.

JLEAE A B 57 3 M

9.5.1.10 Avoid dropping the phone or battery. If the phone or battery is dropped, especially on a hard
surface, and the user suspects damage, take it to a service center for inspection.

ABPIE LA, MREHSEMNESRE CREEERE L) , BRI, Wk
£29i Bl WY on

9.5.1.11 Improper battery use may result in a fire, explosion, or other hazard.

A IERE R AT B R AE MRS BIEBR B EK .

9.5.1.12 In the event of a battery leak, do not allow the liquid to come in contact with the skin or eyes. If
contact has been made, wash the affected area with large amounts of water and seek medical advice.

IR AT, AT bl R RIS, SRR R, T KB A7k e fud
P T RELEH B,
9.5.1.13 Seek medical advice immediately if a battery has been swallowed.

IREMEFERT, LARE;
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9.5.1.14 Communicate the appropriate steps to be taken if a hazard occurs.

THAFMRERRE, SCRBUTASR.

9.5.2 The following indications, notifications, and dialog/messages, at the system level, or an equivalent
statement, may be displayed along with recommended actions as appropriate:

Tt @ 05 B B LB E Lig AL P k.

9.5.2.1 Abnormal battery temperature alert.

A IEHE R EIREFER,

9.5.2.2 Abnormal host device and/or battery dc input voltage alert.

AIEFE R EVER BRI B RN B EER,

9.5.2.3 Abnormal current draw alert.

ANIEH B EBERER;

9.5.2.4 Battery communication fail/time-out alert.

FEL 7L 388 TR R IR B e R

9.5.2.5 Incompatible battery alert.

A BIER;

9.5.2.6 Alert for other malfunctions that may lead to hazards.

R R EUER I R,

9.6 Cycle Life

(R g

Cycle life refers to the cycle life of the test method under the test conditions specified above.

((EEE bk (=M by e OB v S N R | R Wi B Rt0E 2

9.7 Others:

HEHEM:

9.7.1 Prohibition of Disassembly

PSRN S

9.7.1.1 Never disassemble cells. The disassembling may generate internal short circuit in the cell, which
may cause firing or other problems.

EEMER T A SIS, ST RSIBNEER, #MaEE A RLEaE,
9.7.1.2 Electrolyte is harmful. In case the electrolyte come into contact with the skin, or eyes, physicians
shall flush the electrolyte immediately with fresh water and medical advice is to be sought.

HARA E . J— AR TR . IREE B AR T, R SL D i 7k i e f
BIHELE

9.7.2 Never incinerate nor dispose the cells in fire. These may cause firing of the cells, which is very
dangerous and is prohibited.

AR, MBI SR KR, FULIREEHEE, XEIEERRN, M
#axaE k.

9.7.3 The cells shall never be soaked with liquids such as water, seawater, drinks such as soft drinks,
Juices, coffee or others.

A RN, vk, Bk HOR CRYE. T |
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9.7.4 The battery replacement shall be done only by either cells supplier or device supplier and never be
done by the user.

B SR H SN AR A N R, AFAEETER.

9.7.5 Prohibition of use of damaged cells

LA EHRA R B

The cells might be damaged during shipping by shock. If any abnormal features of the cells are found
such as deformation of the cell package, smelling of an electrolyte, an electrolyte leakage and others, the
cells shall never be used any more. The Cells with a smell of the electrolyte or a leakage shall be placed
away from fire to avoid firing.

USRS AR T e R S R E TR, HRUBSHTAREEE, wiREHR, @5
RIS, BRARRIRS, RSN . TG AR RONLIR B R B 5 T ) R S 5 K Y LA
BHRE Ko

9.7.6 Curve Graph

il £& &

The curve graph above is for reference only

FME-FF R ENEESE,

9.7.7 Other

HE

The manufacturer reserves the right to change and revise the design and product specification Approval
Sheet without prior notice;

HIXE 7 PR B A A PR B AN ) 0L T SO RME IE Bevh B = S S A T A 5
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Customer Inquiry

7= A AR R

Model: I1FpP40130220-100

The customer is requested to write down your information and contact HIGHSTAR in advance, if and
when the customer needs applications or operating conditions other than those described in this
document. HIGHSTAR could design and build such products according to your special request.

A AT LURIE R 7 R R BRI T BLERFSE R, WRFATE A BRRZ 5
HItEREESR, FEEAETHIFEZS -

Special Request Criteria
KR i
1
2
3
4
5
6
7
8
9
10

Company Name: Signature: Date:




