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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.

i v
AR LI IR T T 75 DU I R A BR 2 ) A= B4y ml e rEL R 8 1 RO O 7 i P RE AR AR o
2 Model: 1FP36115200-68

",

IFP36115200-68

3 Specification

ki
No. Items (I H) Specifications CHLF%)

1 |Charge voltage 7t HLHLE 3.65V
2 |Nominal voltage FrFK H 3.2V

Rated Capacity
3 |#sE 7% & (discharge at 0.33C to voltage of 2.5V 68Ah

at 23°C+5°C)
4 |Standard Charging Current 7t Hi HLI 0.33C

Under the conditions of 25° C+ 5 ° C, 0.33C Constant

5 [t Chuin T e e

1E25°C+5 °CIRIAAE R, 0.33CHHTT /B 23.65V, 7 N
3.65VEHEFH, HE 78 H /N T0.05C.

Max. charge current

6 s . 1C
VRS KA HL LR

7 Max. Discharge current 3C
FO VRSB KB FL

2 I\)1scha‘rge cut-off voltage )5V
JECHL AR L T
Oberating temperature Charging :  0°C-45°C, 65%+20%RH

9 RSlative iumi(ri)it % i 0°C-45°C,_65%+20%RH
TR L 3 }%Z ° discharging : -20°C-60°C, 65%+20%RH

e T Ji -20°C-60°C, 65% 3 20%RH

Recommended Storage temperature

10 |y e s 15°C-35°C
HEAAF A

11 |Cell Weight — HL E Approx. 1.55kg

12 [Impedance W FH <0. TmQ
Cell dimension JEJE thick :  36.2mm=0.3mm

13 e . % & Width : 115.2mm=0.
FLES RS (FL ) S Widt 5.2mm+0.5mm

K Length : 200.0mm=+1.0mm
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4 Battery Cell Performance Criteria and Test Conditions
BPERERRVE DL R IR A

4.1 Standard environmental test conditions

PRUEDIAFR

Unless otherwise specified,all tests stated in this Product Specification are conducted at below condition:

Temperature : 23°C+£5 °C

Relative Humidity : 65%+20%

FRARRE LR, AhR v BT I AE DL BB S A R AT

W 23°C+5°C

MBEE: 65%+20%

4.2 Electrical characteristics

B RS
No. Items (I H ) Test Method and Condition & /5128145 Criteria (FrifE)
Charging the cell with constant current at
... |0.33C and then with constant voltage at 3.65V [Charge Voltage = 3.65V
Standard Charge condition|,. . B
1 k7o till charge current declines to <0.05C. Charge Current =
8 0.33CIHM A HAE3.65V , FHIEE3.65V AL H 22.5A
HAE ST <0.05C.
Charging the cell initially with constant current
. . at 1C and then with constant voltage at 3.65V |Charge Voltage = 3.65V
Rapid Charge condition |,. . B
2 M 75 till charge current declines to <0.05C. Charge Current =
ICIH B L 23.65V , HE3.65ViE L H 68A
EFRHEH<0.05C,
Internal resistance measured at AC 1KHz
3 Initial Impedance within 1 hour after standard charge <0. TmO
N \ Ly \ s S < VU. (m
W46 N Rt br e S Ve WS, AETh Al &
H.AC 1KHz F AT
4 Cell\Voltage Battery state{:hu‘p\();rll< shipment =39V
EEAYﬂ_jA EEAJ:E: Al ’Ij(/b‘
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(1) Prior to charging, the cell shall be
discharged at a constant current of 0.33C down
to the cutoff discharge voltage 2.5V, rest for
10 minutes. FRHLET, B LL0.33CHE
SRR 2.5V, RE1053 41
(2)The capacity means the discharge
capacity of the cell, which is measured with
discharge current of 0.33C with 2.5V cut-off
voltage after standard charge.
AR HE, 0.33CTHHL 2.5V
PG

68Ah

High Rate Discharge
6 Performance

PANGER) W) N G

(1) Prior to charging,the cell shall be
discharged at a constant current of 0.33C down
to cutoff discharge voltage 2.5V, rest for 10
minutes. FRHLRY, HIBRYLL0.33CIE
WS R R E 2.5V, RET05M 4
(2)0.33C CC to 3.65V,and CV to 0.05C cut
off, rest for 10 minutes.

0.33CHHV A HIZ3.65V, F3.65VIHE A A
HLUR /N 170.05C, 46 10mins;

(3) The capacity means the discharge capacity
of the cell, which is measured with discharge
current of 1C with 2.5V cut-off voltage.
LLICTR AL %225V,

=97% Rated Capacity
=97 %HE £

Cycle Life
A 75 i

Charge: The cell shall be charged in
accordance with Standard Charge condition.
rest for 30mins.

Discharge: 0.5C 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.

DA AT -

FoHL: FbRIE TS R T VA 7S 58 )5 4l B3 0mins
B 0.5CHUEE2.5V, FER—AMEH, i
H30mins. BE FRPE, HBEAREDT
80%brFR A, AFfrékib.

=3500cycles
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The cell shall be charged in accordance with
the standard charging method. The cell shall
be stored in the temperature of 23°C+5°C for
30days. Discharge at the constant current of
0.33C down to 2.5V. This discharge capacity | C@Pacity Retention
, is capacity retention.Charge again in =95% rated
Charge Retentionand |, 4ance with the standard charging method. | capacityﬁ o
g Re(':foevrzg;f:uljr(;om Discharge at the constant current of 0.33C ff HLER 2595%@%%‘
o . 5
T EE;T%%E@%‘W( ;1;);\;2;[(})] i.jo\\/].e:;w discharge capacity is Capacity Recovery=
At i gRbR TS, fE23CesC | S0 rated capacity
WEAF30 K, {E23°CE5'C FBl0.33CHpy | TP ZITALES
L, EEOLA R HUR2.5V, S A, N
AERRF. AR )EAE23C£5C R
0.33CHIHUIE, HPHRL IR IK2.5V,
PR A A F R .
(1)The cell shall be charged in accordance with
the standard charge. (2) The cell shall be
stored in the temperature of -20°C+2°C for discharge capacity =70%
Low Temperature . :
9 Performance 24h. (3)Discharge at tbe constant current of 1C ‘ rated capacity ‘
(AP df)\xin ‘fo the ?nd-of-dlscharge voltage 2.0V. | HL A& =70%%1E &
R fbrEse A TE A, TRN-20C+2CAI% &
AR 240, 7RSS FICHIEE2.0V
(1)The cell shall be charged in accordance with
the standard charge. (2) The cell shall be
, stored in the temperature of 55°C+2°Cfor 3h. | discharge capacity =95%
High Temperature . :
10 Performance (3)Discharge at the cqnstant current of 0.33C rated capacity
N down to the end-of-discharge voltage 2.5V.  |jH & =95%4 E &
e Bl A L, HOASS C2 e &
WAE T IE I 3h, FERAAT R0.33CTHE &
2.5V,
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4.3 Safety Performance
ZeVE R
4.3.1 Battery Cell Safety Performance
i sy e
No. Items (HiH) Test Method and Condition (& /51 M14c1f) | Criteria (FrifE)
After standard charge, rest for 10mins; then charge No Fire. N
1 Overcharge at constant current of 1C to 5V. EO llrei, no
i 75 ik HebREF S, JE 10mins; 1CHGFE AR | PO
K5V, AEEIE A K
After standard charge, rest for 10mins; then No Fire. N
) Overfall discharge at constant current of 0.33C toOV. {%Fx E(:(pllcf:i’ono
do N N A v N . . N 2s ]
A ({;%/?E Hi 5, 6 E 10mins;  0.33CH I H 43 H R ALK
After standard charge, the external short circuit for No Fire. N
3 Short Test 10 min, the external circuit resistance < 10mQ. E())( llé:i,ono
5 A I AR, SN Omin, SMBLBEBRL i,ﬁp ok
% /N 10mQ. el
After standard charge, high temperature needle
with @3mm~@8mm penetrates the cell from the
Needling test perpendicular to the direction of the cell plate No Fire, No
4 BRI (needle stuck in the cell). Explosion
. L LG, Ho3mm—~o8mmiIiR SE s, | AEEIE. Ak
NI T HL AR ) 7 ) B 5 AR5 B A
Frrh)
After standard charge, according to the following
test conditions:
1) crush direction: perpendicularly to the cell
Crush test plates, No Fire, No
5 T;Ei iéé? 2) crush degree: until the cell voltage is 0 V or Explosion
Shell burst, ANEBEE. AN
Rl AR S, 1% N AISA T AT 5
D HrHJ7in): T & Bl 7 1m),
2) FrEAERE: IS BOVEL AR 2L o
After standard charge, the cell falls freely from No Fire. N
6 Fall Test 1.5m to the wooden floor, twice each. EO ll(f:i’ono
BRI il AU, AL Smg AR AR BREEIA | 0P 0
ol I A2 AR Ak
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4.4 Visual inspection

2R

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

AN SCVFAATAT SE M B RE R AP Bk P, TR ar. g%, w45 .
5. Storage and Others

Vet Je e ST

5.1. Storage

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

[ages

RAEAARIE: 15°C-35°C

5.2. Others

Any matters that this specification does not specify should be confirmed by the customer and HIGHSTAR.
FCAth 7

FEATAS Ui A5 FR R 3 A BRI, ZRZ X5 W) R

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

SRSTE (BB
[] [T 1

gl

i’fﬁ mm

200£1.0

115.2%0.5

4
A

Y
36.2%0.3




HIGH4TAR

DOC NO.: IFP36115200-68

PRODUCT SHEET : 10 OF 17

SPECIFICATION  |ecnNO.: Q/IKAGG634-2017

7. Appendix (For Reference Only)

fHE (XS %)

3.50 t
3.30

ENELEES G

/ 0. 33C

{\\

0.00% 20.00% 40.00% 60.00% E&0.00% 100.00% 120.00% 140.00%

HiFE (%)

120.00%

100. 00%

ERE

K& (RO
;

600 1200 1800 2400 3000 3600
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8 Limited Warranty and Liabilities

A BRIRIEF ST
8.1 Limited Warranty 5 PR AR 1IE

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.

H RO R R IS H I HE 12 AW COREIRYD , B NAFG AR B AUE . 7R R
UESIPR A, DU S 3 O %5 ) AN A RS P ) F

8.2 Warranty and Waiver £RiE T74T 45k

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

FELL N GAT T, DY IE N 5 )7 DA P H oty 5 DES (A AT 53 R AN A A2 DA E

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

R T HRE B B AR RS 5 ORI A R

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.

A DY Ak Ji PR UK B DY TA AN R 1 it DA S0 FL AN S A S 15 IR RE -
9.3 Limited Warranty 77 FR{RIE

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.

HERE 25 )70 50 A4 I RS 15 P 3R 1 SR AT A, SR A 481 %5 7 B i DUk X7 A ) 3G
A At IR R IR A E T3 V2 BRI AT 4 MRS 15 (0 25K, AT 2R DU IA [F) 3, R 3807 it it
ERUEANIE T e ORI R

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-lon
Rechargeable Batteries
BT 78 B RO R TR R R T
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.

A
25 U s R RO T SR DAAMR B, BRAE SO RS DL T 4P A s, T
FHEMRRUFIUIL,  PAh 5 EEEA TR 7 0 SIE6 0 DA S WA A0 T 25 A1 B e S 2 41k
Statement (2):

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

2=k
X TR S SO E LLA R 25 A AP F N T 3 B AT R A, e DYIA AN 157
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.

B =
WA LEE, WgEDYIA 2 LA T B 205 N85 ) A 5K IR A A H U ) Sk 4 it
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.

AR

AP BV AR T, e T U DUk S [R] e R 2 N R 2 A DRk AR K B, X
X HLIH ) 2 A T 2 IR A B

9.1 Charging

e

9.1.1 Charging current

Charge current should be less than the maximum value specified in the Product Specification. Charging
with higher current 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.

Fa EREERY

78 HEL LR AN B S AN B v 15 P R e K 7 W FL UL o A e T A PR 7 RS P e 5 RS HL S
FETRHPERE . HUBRTEREAN Z 2 PEBERI R, JF T e S EUR R . AR RS 2, 5 AW
R AR VR

9.1.2 Charge Voltage

Batteries shall be charged shall be done by voltage less than that specified in the Product Specification
(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 leakage.
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70 H FL M

7o R AN I A kR e T R (AT HU R (3. 65V/FELEY) o 3. 65V Fn L HL IR d il P, 7e e

s AT DR LR B BE VT I AL B A5 o S I v T AI0E LIS, R ] BB 13RS LU Y 78 T H

PERE . HUBCIE REA 22 = VERER AR, W] BE 2 T UK it o

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.

FEHLR L

HLE A ZAE0°C-45°C HIM IR FE B Fl A A BEREAT IE W 7o L o IABEIR BEART-10°CI, I LA/ L it
(AKT02C) FeH; HFEGHRERT0°CH, WAEIETEHL.

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.

2RI FE L,

IERERL I IE TR, T8 S Fe Lo A7 FH IR DR e, N PRUETGVART S AT 78 e o T
AR FCHS I AR RE . 2, P REURHR, .

9.2 Discharge

JEH

9.2.1 Discharge Current:

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.

JEUHL HLAL -

TR LR AN A AR o 5 R (B KR HL U, K AEO R & S SO S B RO 3 80d #.
9.2.2 Discharge Temperature:

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

HLE A ZIAE -20°C-60°C (1385 v B N 2EATCHE

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.

R

RS, AEREIRAE I IR], el e A B TSR R P i AL T R TR RS . B ik
R AR A, S NE TS, R DR MERRAE3 2V R3 AV ). TR S EURIGERE . W
MIhRERIHE K .

9. 3 Notice for Designing Battery Pack Hith 45 #4) 15 113 2 1l

9.3.1 Pack Design #h5e il
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Battery pack should have sufficient strength to make sure the cell(s) inside is protected from mechanical
shock.

FLTB AR e AT AR B HLIIR 5 B2 LR IEIL PN 3 L S e U7, A4 5 BRI AL L o

9.3.2 Cell Fixing

HL R 22 2

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

HUGSANIAE S G B o

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

77 1 RO FL It 0 b B LA 7 A R

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.

FIZ S A S R I A 20 5 LUARAIE LX) 22 4 FRIBFe WA AT R g A AR R, BARIT 1k
EPIEEPE

9. 4 Storage

et

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: 23°C+3°C

Humidity: 65%+20% RH

LU AL RS A 20T -20°C~ 45°C IR Y

KINAE gt GBII3AN D JIUE T B 425°CH5°C W5 465 %+20 % RHMEREE . K A7 H
H93.2V~3.4V o AR T A ABERR 3 0] rits FEUT AR T3 2V H it 6 A~34A ML R BEA TAM AT FEL, 2
HIEFI3.5V,

9.5 User’s Guideline for Safety Handling:

iRk o (R ENSE

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:

A B ESRALR H B 200 T — b B 2 Pl 2 AR L SR, TR R AR A AR
ey FEHARZE. T AT T B SO S LI <

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

H2RMEEAT T Btk B, R, R5. s

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.

W ek, AESSER MG I, AN SR N R B AR K B AT, I KU R
YEDI AN A A 5

9.5.1.3 Only use the battery for the system for which it was specified.

SUREATE AR 22 G000 5 1) HL it 5

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.
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SR A FRAE VIR R AT 7 WA BRI f i, A FH R 8 DI 1) Rt 5 e L8 P BB A7 A A K
S EN I g T

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

THIAE r R, AL B A i e Tt R
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.

St N B T I A TE R L, AR VIR R it ] BEAEAERS K. B B ESE
loF

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.

G LT N TR TBCE AN 5 ST AN R e b TR T 78 WU ] R i A 2 4 il i

9.5.1.8 Promptly dispose of used batteries in accordance with local regulations.

2 22 Wby J LT A R PR HEL R

9.5.1.9 Battery usage by children should be supervised.
VAR P Y 52 38

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.

AN EALECR I, AR AL R AME R OUHAERERR I D, MRS R bR,
FeMR S5 rhL e

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

ANTERAAE A r it m] BEA AR ARSI B G .

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.

D R A AR, AN L R R SRR, SRl AN SR R, U R R K e e
fr e SR A B

9.5.1.13 Seek medical advice immediately if a battery has been swallowed.

IR AT B T, LR

9.5.1.14 Communicate the appropriate steps to be taken if a hazard occurs.

TR ARG A, MR AP B

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:

AR G AR RS A I A ik ] AN
9.5.2.1 Abnormal battery temperature alert.

ANTE S P H i B2 s

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

ANTE 5 R AL R ) LU N T R

9.5.2.3 Abnormal current draw alert.

ANIEH R HRE 7S

9.5.2.4 Battery communication fail/time-out alert.

HL U3 TR BCGRE I 71 5
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9.5.2.5 Incompatible battery alert.

ANH A IR

9.5.2.6 Alert for other malfunctions that may lead to hazards.

] RE UG IS I R R

9.6 Others:

HEHEMR:

9.6.1 Prohibition of Disassembly

T AR HLES

9.6.1.1 Never disassemble cells. The disassembling may generate internal short circuit in the cell, which
may cause firing or other problems.
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9.6.1.2 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.
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9.6.2 Never incinerate nor dispose the cells in fire. These may cause firing of the cells, which is very
dangerous and is prohibited.
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9.6.3 The cells shall never be soaked with liquids such as water, seawater, drinks such as soft drinks,
juices, coffee or others.
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9.6.4 The battery replacement shall be done only by either cells supplier or device supplier and never be
done by the user.
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9.6.5 Prohibition of use of damaged cells

28B4 ] R B S

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.
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Customer Inquiry
TR
Model: IFP36115200-68

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.
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Special Request Criteria
TR Firk
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Company Name:

Signature: Date:






