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1.

SCOPE {&HEEl

The product specification describes the requirements of the Lishen Juyuan Rechargeable Lithium lon Polymer cell
SP526578SR. For more information needed, customers are advised to contact Tianjin Lishen Juyuan New Energy Te

Co.,Ltd
A= EAMERIIAR T SRR o] R AR A th SP526578SR FUEE = Rig. WEESEE, BNER
BRERENERITHERRH D BIR AT

DESCRIPTION AND MODEL #1585

No. Items INH Specifications ¥i4&

2.1 Description #HiA Rechargeable Lithium-lon Polymer Cell B] 75EE fEES FER S IEE

2.2 Model B4= SP526578SR

STANDARD ENVIRONMENTAL TEST CONDITION tFfigistsE4

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

PRIFEEEASIRA BT E S EREEL TS

No. | Items INH Specifications }i&
3.1 Temperature ;2 2543<C
32 | Humidity JBRE 652420% RH

With this Specification ‘*’, cells shall be tested within one month from manufactured and cycled (charge discharge) no
more than one time before the test.

™ 7 AR NERTIREHITRNEREMAIEE, BENHIETRAFREEEAED 1108,

4. CELL SPECIFICATIONS Egjthiiig

No. Items IR H Specifications A&
Limited charging voltage
41 ZSEEPR4IERE 445V
Upper limited charging voltage
42 | 7568 FIRERSE 45V
End of discharge voltage
43 | peaiteE 30V
Discharge cut-off voltage
44 | et 23V
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Nominal voltage
45 WRFREEE 3.87V
* Typical Rated capacity 5100mAh (0.2CmA discharge) at 2533<C
46 | pmIRE 25+3°CIER0.2CmAREEZE3.0V B E5100mAh
*Minimum Rated capacity 5000mAnh (0.2CmA discharge) at 2543 C
AT | EERE 25+3°CHE F0.2CmAREEE3.0V AEEZE5000mAh
. 0.2C CC(constant current) charge to 4.45V, then CV(constant voltage
48 Sian‘dard Charging 4.45V charge till charge current decline to 0.02C
e 0.2CISFEEE 4.45V, 55 4.45VIEEFRFAZEERTR0.02CH L
Standard Discharge 0.2C CC(constant current)discharge to 3.0V
49 | twE 0.2C {EAEEZE 3.0V
Temperature Range
SRR Charge current and voltage ZREEEEFRANEE &
Charge Condition Over Temperature 0T ~15T 0.2C CC-CV 4.45V 0.02C cut off
440 AEIEESERIFEEHIE 15C~45<T 1.0C-4.45V CC-CV 0.02C cut off
45C ~55C 1.0C-4.2V CC-CV 0.02C cut off
0T ~15CT 0.2C Max to 4.45V
4.11 Max Charge Current fx KFEFEREIR 15€C~45CT 1.2C Max to 4.45V
45T ~55<T 1.0C Max to 4.2V
4.12 Max Discharge Current s AFIEEEEIR | -20C ~ 60C 1.7 C Max to 3.0V
Storage condition (at shipping status: Temperature JRE | Storage time and status BHEIFIIRZS
approx. 50% of fully charged state) Within 3 month at shipping status
413 \ ‘ \ 0T HERRA3A B LR
PRSI EEHESRST, —H9 50% Within 12 month at shipping status
R 2588T RS 12N B LA
4.14 Cell weight EBjtiEE & 62+5¢
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5. OUTLINE DIMENSION (UNIT: MM, NOT IN SCALE) YMERS (B8 MM, A¥zEbHI)

Description/fiiA Dimension and Spec/ R~ FOHIAE
Thickness Before Shipping HEEE T (by 600gf PPG) 4.9530.25 mm
Width/Z5EE W (by 300gf calipers) 64.3 0.7 mm
Length<E L 77 l mm
Tab Length/fixBH<E K 8+0.5 mm
Tab Width/fx B & C 640.3 mm
Tab FilmARERAIMNE E 0.2~2.7mm
Tab Distance (-)/TatkEIEES F1 46+1.1 mm
Tab Distance (+)/IEfREIEES F2 13+.1 mm
Top sealant /BB EE D 2.740.5 mm
G Max 3.0 mm
Tab Thickness/tkREEE J 0.110.02 mm
Tab Film Width/{BKEEE H 1242 mm
Tab Material (-)/TatREM &R Cu(Ni)
Tab Material (+)/IEARE#1ER Al +Ni (FafR)
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6. CELL PERFORMANCE CRITERIA Eaith{4aEtTH

No. Items ITH Test Method and Condition JUIR 5 A5FA5%44 Criteria FvE
The capacity means the discharge capacity of the cell. Cells shall
*Initial Capacity be charged per 4.8 and discharged by 0.2C t03.0V at 25+3°C
6.1 S AN o . N >5000 mAh
YneE FERIEHPNNESE, BibNiR4878HE, FE2543°CTH
1%0.2CE3.0VIZE
5 o *Initial Impedance | The AC impedance shall be measured at AC 1000 Hz initially | <25.0 m (Cell only)
' BRI HFIEIEAC IKHZER M TRt AP <25.0m (FBitt)
63 Cell Voltage BB | Voltage of shipment HEEBE (FIE=iz) 3.80~3.95V
0.5C capacity>95%(4750
_ mAh);
) Cells shall be charged per 4.8 and discharged by0.5/1.0/1.5 )
*Rated Capacity 103.0V at 2543°C 1.0C capacity>90%(4500
04 | ikt ‘ | MAN);
FBtR%4.87868, FHTE2543°C4£0.2C/1.0C/1.5CE3.0VALEE, _
1.5C capacity>80%(4000
mAh);
*Cap Reten At 2542°C, cell is charged per 4.8 and stored for 28 days, andResidue capacity
Pera:‘g.rmez:ﬁgson then discharged with 0.2C to 3.0V after the storage. >80% (4000 mAh);
05 | g | B2 CEIR ST I EBE, A/ FPRRERE80% (4000
0.2CIERMEBE3. OVHICRBE R E. mAh)
Residual Capacity >
Cell is stored for 7 days at fully charged state under the condition [80%Cmin
of 601—2‘C,and rest fo_r 2 hrs at room temperature, recording the  |Recoverable Capacity >
cool thickness, then discharged with 0.2C to 3.0V at room .
he ch isch . 90%Cmin
Storage Performance temperature. Repeat the charge and discharge 3 times. o ickness Swelling < 10%
s 6 sy FEERFOATS FT 602 TR TRFTR, REESET 9=
. *EFIEtRe

RE2NY, MKEBSTSERE, R0 2CIERMEES.0V
FCRMERREE, JUESERMEBFEARIR, IRk

>J=H
SRE

o

BRISRZSE > 80%(4000
mADh)
IREZSE> 90%(4500
mADh)

[ERERAK< 10%(5.72mm)
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6.7

*RT Cycle Life
*E RIS

At 2542°C, Charge cell with 18W to 4.45V and with constant

voltage till the current to 0.02C, and discharge cell with 25W|
until cell voltage reaches 3.0V. Repeat 300cycles. Then charge

3.0V, Record the 0.2C discharge capacity and thickness.

0.2C7£%4.45VIEEZE0.02C, 0.2CHEEZE3.0V, Hidx0.2C
HEEREETEE,

300 cycles Capacity
retention

with 0.2C to 4.45V and with constant voltage till the current toP80% (4000 mAh).
0.02C, and discharge cell with 0.2C until cell voltage reaches300 JX{EIR BERIFEAR

{£F80%(4000 mAh),

1E2542°C T, LA18WIBTHER ZsE8 Z=4 .45V, {EEZ0.02C, %EThickness after cycling
(Voltage of shipment)

B25WIBIIRMEZE3.0V, EELL EF/FREB3000%, SAGELAS5.62mm
(EEN SR/ EE<5.62mm

7. CELL SAFETY CRITERIA EBithZ2t5

FE T HEAREERAER20%T, FIENGL.

No. Items INH Test Method and Condition U757 AF05% (4 Criteria ¥
Cell fully charged, is to be short circuited by connecting the
positive and negative terminals with a total external resistance of
*57C External 8020 mQ wire. The test shall be continued Until the cell surface
Short-circuiting . .
Test temperature is 20% lower than peak value . No explode, no fire
7.1 St s, [ER Y it} AY —k= |/
STCHENGE | AHENESEDEEERMARS TR TER, S | TRE, REX
e ERERPE 80420 mQSEk., MdksHH TR, BEIEIBEE
THEXEERERAERT20%.
A sample cell is standardly charged to Charge Cut-off Voltage
and rested for 5 min. Then it is charged at 1.2C to 4.65V, and kept No f
at 4.65V until the charge time is >7 hours or the cell surface ofire _
*Qver Charge Test | temperature is 20% lower than peak value. No explosion
7.2 .. SIS 5 N N N . ~to W
75t E IR R I R R B Eh, SEblL2c k| TEX
BB ZE465VHHRRIFEE, HFeEATENAZI7/ NG, SRR | NRE
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Cell fully charged, is to be heated in a gravity convection or
circulating air oven. The oven temperature will be ramped at 5C
*130°C Heating test PE' minute to 130<C and held at 130<C for 30 min. No explode, no fire

7.3
*130°C FFEIE EEthISRERSS, SIEHECRINh, BHERESIRRSTEY | NERE, X
M REERASEIZEI30T, {RIFE130 TR0,
8. APPEARANCE #pMR

10.

11.

There shall be no such defect as scratch, flaw, crack, rust, leakage, which may adversely affect commercial value of the cell.
TMEFAEAREEIBEMEETFIRIMATAR. FR. B RRERE.
WARRANTY &

As long as the cell is treated in accordance with this Product Specification and or Handling Precautions and Prohibitions,
Supplier warrants that the cell should be free from any defect for a period of 12 months from the date of shipment.

REMRIRAmALeH SR TERIAIZESHTHE, HNBRIEREEREZ At 12 B AKEHTER

Be3.

The warranty set forth above or described in Handling Precautions and Prohibitions excludes a defect which is not related
to manufacturing of the cell.

LiRgl "WMEFEETANZELSEIN FATRRRMERBIE SHEIEHIET KAV -

Any actions which would cause the short between the anode tab and Al layer of pouch(cell package material) must be
forbidden,any issues which casued by these actions are not related to manufacturing of the cells.

VIR IHHAIESEPIRREFIRE (FBithEEme) 1Al BZEERITE, XT3 TR SHIh
HEFLRK.

OTHERS EfttiFSERIR

Any matter not included in this specification shall be conferred between the both parties.

ABEHARE SRS BT R RRR,

If there are problems in this specification, Lishen Juyuan can consider to change specification after discussion.
INRANEBHFERRE, HBRTELIEBETCEESILE.

PACKAGING A5

TBD
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12. APPENDIX Hi®

HANDLING PRECAUTIONS AND PROHIBITIONS FOR
RECHARGEABLE LITHIUM-ION POLYMER BATTERIES

IR EEEFRSYE B ETERRELIESIR

Preface e

This document of “Handling Precautions and Prohibitions for Rechargeable Lithium lon Polymer Batteries” shall be applied to
the battery cells that are to be manufactured by Lishen Juyuan (Tianjin Lishen Juyuan New Energy Te Co.,Ltd).

A "AJREEEFREYREINNERMEIESINALSIN BRTHHERT (REDHETHERRHRNOEIR
RE)) EFFRYERith.

Note ¥:

1)

2)

3)

The customer is requested to contact Lishen Juyuan 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.

REFBEAEPITALASMIE N R FER ERY, B FIRRIERRDHERIT. FJREEEIMISCIORIS
MRS T RIMRE IR £ 1.

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

SEEAR S RTASR AL MUR MR TERE, DTSSR EAEE.

Lishen Juyuan will inform, in a written form, the customer of improvement(s) regarding proper use and handling of the cell,
if it is deemed necessary.

MFRANNEVE, DEHETEUBENIVBNE G XEIRERERMLETE.

12.1. CHARGING #HB

12.1.1 Charging current ZSEBEE

Charging current should be less than maximum charge current specified in the Product Specification. Charging with
higher current than recommended value may cause damage to cell performance and safety characteristics and could lead
to heat generation or leakage.

FEERNMNFRETHENRATRER. S THFENERAEI SRR R, 7
ARESEURRERR.
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12.1.2 Charge voltage FREEEE[E:
Charging shall be done by voltage less than that specified in the Product Specification (4.5V cell). Charging beyond 4.5V,
which is the absolute maximum voltage, must be strictly prohibited. The charger shall be designed to comply with this
condition.

FTEBENMETF=EmASeHIENBE (445V Bit) . D& FTEBIT e R ARE 4.5V, 7B
RIS,

It is very dangerous that charging with higher voltage than specified value may cause damage to cell performance and
safety characteristics and could lead to heat generation or leakage.

TR TAEERNRE FREARESIRIAETAI RSN 2, FIURSERREIRR, X2IFEEA.

12.1.3 Charge temperature 75E3RE:
The cell shall be charged within the specified temperature range in the Product Specification.
Bt Al e P ERR RS EEIN TR,

If the cell is charged at the temperature out of the specified range, leakage, heat generation or other damages may be
caused.

NREHEEHANETERRE TR, JRESERR. KREEMRIA

Repeated charging and discharging at high and low temperature may cause degradation of cell performance even within
the specified temperature range.

BEEMENEECER, AR TR NTESREMNNEL ISR BERE T
12.1.4 Prohibition of reverse charging ZZ1Ffz [A178EE:

Reverse charging is prohibited. The cell shall be connected correctly. The polarity has to be confirmed before you make
wiring. In case of the cell is connected improperly, the cell cannot be charged. Simultaneously, the reverse charging may
cause damaging to the cell(s) which may lead to degradation of cell performance and damage the cell safety, and could

cause heat generation or leakage.
HFIbRAFeEE, BN IEEER. BEERWARARGE. REMEEALER, WAENERE, FiY, kA
FEEARERNIEEMIENIRIA, NIMSEEEEMEE TEMEDZ MR, HIRESERASTR.

12.2. DISCHARE H{H

12.2.1 Discharge current H{EBEER

The cell shall be discharged at less than the maximum discharge current specified in the Product Specification.
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FEitbAIREB BRI/ N T re A B P AL BRI R A FE FR
High discharge current may reduce the discharging capacity significantly or cause over-heat.
BREERI R BEEHENESERSEITR.

12.2.2 Discharge temperature F{EE;EE

The cell shall be discharged within the temperature range specified in the Product Specification.
Bt N e B AL E AR B B E I AREE,
12.2.3 Over-discharge 13 %EE:
It should be noted that the cell would be over-discharged state by its self-discharge characteristics in case the cell is not

used for long time. In order to prevent over-discharging, the cell shall be charged periodically to maintain between 3.7V
and 3.9V.

Rz SRR, EREKIEAERIERT, BittSATEERERF MG TIRERE. A TEHIBIER
3, FEBAEHAZERE, LAMRIFAE 3.7V #03.9V Z[El.

Over-discharging may causes loss of cell performance, characteristics, or battery functions.
HENEAIRESHEMRE. FHEaEithIIaEARE.,

The charger shall be equipped with a device to prevent further discharging exceeding a cut-off voltaage specified in the
Product Specification.

FeEE RN B L — P IR BRI - Al B AL E R LEFE R AUSRES
Also the charger shall be equipped with a device to control the recharging procedures as follows:

FHERIENIRE—REE, BTEHIRRER, TR

The cell battery pack shall start with a low current (0.01C) for 15 - 30 minutes, i.e. pre-charging, before rapid charging
starts. The rapid charging shall be started after the individual cell voltage has been reached above 3V within 15 - 30
minutes that can be determined with the use of an appropriate timer for pre-charging.

FERIEFFEFTIAZAT, EBithENLMEER (0.01C) 50 15-30 o, BIFAzeE. RfE 15-30 DR
BEEIAR 3V LA EEFRtRIET S, XAJLUBIS RIS S AT I YRRk E.

In case the individual cell voltage does not rise to 3V within the pre-charging time, then the charger shall have functions
to stop further charging and display the cell pack is under abnormal state.

SNREB|N B EETFRERIERIRE LAE 3V, NREsRNESFEILH—SREFBRERALTRER
SHITHEE,
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12.3. PROTECTION CIRCUIT MODULE (PCM) {R{PEBEZIER
12.3.1 The cell battery pack shall be with a PCM that can protect cell battery pack properly.

EBith4AACHE PCM, BEfBIERRIRIFE A
12.3.2 PCM shall have functions of (i) overcharging prevention, (ii) over-discharging prevention, and (iii) over current
prevention to maintain safety and prevent significant deterioration of cell performance. The over current can occur by

external short circuit
(i) BALEiTRgERFN (iii) PoLLITERRAITNEE, LRSS FihLLE At R

PCM MEH (i) FrLbidses,
ETM. TERATRERIMBERS

12.3.3 Overcharging prohibition Z&1F1d EEFEEE:
Overcharging prevention function shall stop charging if any one of the cells of the battery pack reaches 4.5V above.

ANERERHAAHMEA—NEHIXER] 4.5V LA L, BhILFeEBIhAEN (= 1EFREE,

12.3.4 Over-discharge prohibition ZE1E33 ERIER :
Over-discharging prevention function shall work to minimize a dissipation current to avoid further drop in cell voltage
of 2.3V or less per cell in either cell of the battery pack. It is recommended that the dissipation current of PCM shall be

designed to minimized to 0.5uA after the overdischarge prevention function works.

KIREMR/DFERERIR, LABSRFEIAEHA— it h & it 2.30V SeE(RAYAEITA

T HEERGLETHREN

INA=]I

BEEX
EH—E T, ENESREERLTIRET(FlE, PCM AFEREEIRAIRIT /9&/NE 0.5UA,
The protection function shall monitor each bank of the battery pack for controlling the current all the time.
(RIFTHREN U1EE BRI E—H, LAEIAZIEHIEIR.

12.4. STORAGE TFfi#
The cell should be stored within the proper voltage and temperature range specified in the Product Specification.

Bt A Al B P ERYIE SR E R EEA.

Lead tabs with pre-soldered wiring shall be spot welded to the cells.

USSR E,

VAYYY

A TURRERYS | SdZ A N

12.5. OTHERS Hith

12.5.1 Cell connection EBjthiZE#E
Juyuan Confidential Proprietary
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Direct soldering of wire leads or devices to the cell is strictly prohibited.

R SEERR T ERIRERIE £

Direct soldering may cause damage of components, such as separator and insulator, by heat generation
ERIREA R EARAMIRIAGRMY:, WPRIRFILESIA

12.5.2 Ultrasonic welding of battery pack casing Bjth4E4MNSABA R IREE

Ultrasonic welding of plastic lid to the plastic shell can be applied. However, the welding shall be done to avoid the
ultrasonic wave power to the cells. Otherwise it may cause serious damage to the cells.

AJLUS RSB R RISRREBRSM G £, AT, RN REBRRIIEREAR ., BN, ErAsERXIHEIbiER
FEiRE.

12.5.3 Prevention of short circuit within a battery pack B LEEE 2B R5EEE
Enough insulation layer between wiring and the cell shall be used to maintain multiple safety protection.
BBt BN FERRBNAEE, LIRSSERSRP,

The battery pack shall be structured with no short circuit within the battery pack. The short circuit within the pack may
cause generation of smoke or firing.

FEthABRVEM AN FR(REBNE RN TREEE, I E NIRRT s SEEREHEN.
12.5.4 Prohibition of disassembly Z£1F#/5E]

Never disassemble the cells ¥/ EDER t:

The disassembling may cause a chance to generate internal short circuit in the cell. Which may cause gassing, firing,
explosion or other troubles.

IFEATRES SEEIEHIMRERER. XATRESSENS. EX. 1BIFEE =R

Electrolyte is harmful EEfZRE=:

An electrolyte happens to be leaked out from the cells is harmful to the human bodies. If the electrolyte is contact with
the skin, eyes or others, the electrolyte shall be flushed immediately with fresh water and see a doctor.

FEFRANM R Rt ARG E. WMRBHREKAK. IRIEESEMDIAZER, NIZRIRZOKEE
BT RIRAEE.

12.5.5 Prohibition of short circuit 251 F558&
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Never make short circuit the cells. It makes generation of very high currents which subsidiary cause heating of the cells
which may cause the electrolyte leakage, gassing or explosion which are very dangerous.

YI/DERRIIEER., XSFEIFESAIRR, NMSEHEAR, XOURSSEBMARITRE. FSEuRE, 23F

Eiekal.
An appropriate circuitry with PCM shall be employed to protect accidental short circuit of the battery pack.

RR AT PCM RUIE SRS SRIRIPRE ARSI MERR

12.5.6 Prohibition of dumping of cells into fire Z£11&) K Hp{iifFIEE;t

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

YIDEKFPRIFE AR, XA SHEMRIE, SIFERKA, LRI,
JL)I—J'EEItElx)\7J<-=cFFIﬁ1ZKEP

12.5.7 Prohibition of cells immersion into liquid such as water %

The cells shall never be soaked with liquids such as water, seawater, drinks such as soft drinks, juices, coffee or others.
EEIAMSHOK. K. IR R, MHECEAIR SRR,

12.5.8 Battery cells replacement EB;jthEaita

The battery replacement shall be done only by either cells supplier or device supplier and never be done by the user.

It IR R BB Rt N SR BN T, P MEEITER.

12.5.9 Prohibition of use of damaged cells Z£ 1 {sF FISFHREE

The cells might be damaged during shipping by shock. If any abnormal features of the cells are found such as damages
in a plastic envelop of the cell, deformation of the cell package, smelling of an electrolyte, an electrolyte leakage and

others, the cells shall never be used any more.
EittEEEE R It EEMNTMIRA. MNREIMEHAIYEEIRERAE, WEEPRYERIINERIA, BittfRT
2. EERRRERSR. EEMERNRS, NASHEERREE

The Cells with a smell of the electrolyte or a leakage shall be placed away from fire to avoid firing or explosion.
BREFRSWREG RN N E IR RIS, LUBREE KERE

12.5.10 Battery pack structure EgjthZE45#4)

Protection circuit shall be isolated from the cell considering the case electrolyte leakage occurred by mishap. Battery
pack shall be designed not to allow running the leaked electrolyte to protection circuit as much as possible.
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ZEEEINEHESHERRRNER, RIFRBNSHEIBRE. BB NRABEARRIRRAYERR
MACRIFERES,

Tolerance for electrolyte shall be considered when selection the battery case material.
FEIEFRISMEE, B STIERARRL,
12.5.11 Protection circuit module design {RIPEBERIEHRIZIT
Electrolyte has corrosive characteristics. Protection circuit module may not work correctly if electrolyte attaches to it.
The follows should be considered for protection circuit module design
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Main wiring patterns shall be away from each other as much as possible.
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Conductive patterns and connection terminals that are possible to be short-circuited by electrolyte leakage should be
away from each other as much as possible. (Another method is coating the whole surface of the module by resin.)
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12.5.12 Marking #xic

The customer shall prepare the comprehensive explanation and appropriate markings for the end users.
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The battery packs will need its packing and handling (or safety) instructions in which cell usage, storage replacement or
others in accordance with regulations, if any.
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The prohibited items mentioned in this document, regulations in UL1642, and others shall be clearly explained to the
users.
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The marking shall also be done, in which necessary items based on the marking guidelines of the rechargeable lithium
ion batteries for maintaining safety of the cells.
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12.5.13 Disposal instruction 4bE 15485

When the battery reaches the end of its useful life, the spent battery should be disposed by a qualified recycles or
hazardous material hander. Do not mix this battery with the solid waste stream. Contact your Local Technologies

Service Centre for recycling or disposal information.
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12.5.14 Prohibition short circuit between anode tab and pouch Al layer Z= | HEPRIRREFIREIREZ G52 1S

When designing the battery or system, any short circuit between the anode tab and the aluminum layer of pouch should
be avoided, otherwise, the pouch corrosion, cell leakage and cell swelling problems will occur.
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