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1.iEMBE Scope

RERT AR E— R ERATE N TR EE FHEIEEERE SEEEFEIETHRIPE
. FRfFEER GB31241-2014 (EEABFmAEEFHEBIEbAREEK) .

This document describes the product specification of lithium ion polymer battery or module

which includes cell and protection devices supplied by Henan Hengyi Lithium Energy Technology
Co. Ltd. This product is according with the national standard of PRC. ‘GB31241-2014" <Lithium

ion cells and battery used in electronic equipments safety requirements>.

2. HjthéHApY Battery Constitution

FS B BsS &ix
No. Name Model Remark
17585 iy Better Power Polymer Lithium
p [1® E_L“'%EE N HW-18650 3.7V 1200mAh Y
One piece of cell Ion Battery
1 PR ARIFTR
2 | One piece of protection |
board
, | SEEH-2PER) A UL1571-22# SMEEEEIK  30+5mm
Lead wire Wire UL1571-22# Lead wire length  30+5mm

3. EEFARSE] Specification

FS G =| Lo 3 &iE
NO. Items Criteria Remarks
;Hi_ =N = 1 /\H‘ ,
. BRE | 1200mAh TERBRE J T, A
) Typical capacity 0.2C HEZE 2.8V, NEHK
=\ FEEE (2513 °C
- whER 1195mAh = )
Minimum Capacity Discharge with 0.2C to

2.8V after Complete charge

e within 1h, measuring the
2 R 4.44Wh discharge power ( 25 +

E
nergy 3 °C)

3 A 3.7V
Nominal Voltage

1

Bk
4 . HEERE 3.85-3.95V
Shipment voltage

#
I
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tnEFEE AC 1KHz Ui
S]] cellc60mQ (2523 %)
5 AC 1KHz after
Internal Impedance pack<80mQ
standard charge ( 25
+3 °C)
6 R BB CCaCV
Charging Method
Overcharge Detection Single cell Voltage
7 Voltage 4.20V BNRIPEE
WFRRIPEE
Over discharge protection Single cell Voltage
8 voltage 2.8V BNRIPEE
EHERIFEEE
£ 25°C+5 °CF, KL 240mA
ERFTEE 4.2V, AGEEFRSE
. EIJﬁ%EEiﬁ}JﬁJZ/J\EU 20mA , B
Standard charge current 240mA TR,

9 240mA(CC) charge to 4.2V,
when 4.2V (CV) is reached,
charge rate will reduce to

20(mA )for full charge

10 BATERER 1200mA 1C 2.8V

Max charge current
11 TR 240mA 0.2C 2.8V
Standard discharge current
RASFEE BT

12 Max Continuous 1200mA 1.0C

discharging current

13 &ﬁii 489

battery weight
TREFEIEE
standard charge &

14 Cycle life 200 times discharge

i capacity>85 %
BSE2>85%

#
9
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H
)
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=, 0.5C
20°C~+45°C BATHR
1s TERE Max Charging 0.5C
Operating Temperature = 1C
perating temp -10°C~+45°C E?WEE.
Discharging
1<
-20°C / N
Month a5eC CENFEEESERN
16 ERE <—"1H 40%~50%
Storage Temperature 1>Mont 10°C Charge to 40%~50% of
h ) capacity when storage
+35°C pacty J
<—"1H
=8 E
17 *ﬁ’*&_ , <75%
Storage humidity
Without scratch, distortion,
18 Appearance 4b | contamination and leakage
U (TR, . 15k, EBfRR
iHEE)

4. 7= mEM I SEHEEE Regular performance and unfailing performance

4.1 FmAYETtEeE

Product General Performance

FsS LiE Mzt =1 i
No. Items Test Method and Condition Criteria
0.2C IEMAREE 4.2V, AEIEEREE
BT " 0oac FEERRE | sommimras 65 0, H
IREFREEART ' R 25+ 2°CGRIRT R ;
1 Charge to 4.2V at constant current
Standard Charge Constant voltage 4.2V for
0.2C, then constant voltage charge .
6.5hours in all at25+2°C.
to taper current 0.02C
The discharge time is
5 thEk FE i B R E TR AR R I ER required>5h. The above
&, ¥88& 0.5~1h , BLAFRAEREBEL test cycle can be
0.2ItA HIEBMERE 1THRER, repeated five times, Once
2 0.2ItA discharging The cell or battery charged is qualified to meet the
Performance with standard charge mode, requirements.F{EB A &) Rz >
deposit 0.5~1h, then discharged 5h, ERMHTLAESEIR 5
with standard discharge mode. R, BE—RFEEXRIAES
18,

#
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FsS LiE Mzt =1 i
No. Items Test Method and Condition Criteria
StF 0.2 CHERTEBE 4.2V, Blak
42V REEEEFHBEER<0.01CHE 10
S8 B 0.2C EBimMEE 2.8V, XBE
10 9 EEU LSRR BEMESER | 200 XEAREHESEXNTET
YIRS 2R 80% BIXHEREER 80%,EER
Constant current 0.2C charge to Bk<8%
, N 4.2V, then constant voltage charge Residual capacity>80% after
3 é%j\fr_?:e to current declines to 0.01C, rest 500 cycles vs. Discharge
10min , constant current 0.2C capacity of first cycle Cell. The
discharge to 2.8V, rest 10min. thickness expansion is less
Repeat above steps till continuously than or equal the first
discharging capacity Higher than thickness,8%
80% of the Initial Capacities of the
Cells
MR EEART TR , R
RSEIRIAMIET 4.25 /Nat BRLA
ISR TR F LA ER
it a R it R R R E T BRI 7T RIUAEE |, IR RSB AT
&, FHESAETE 20+ 5°CIREZRET 28 4.5 /\B,
TR IRIFRESD Kfa. The cell or battery Discharge time should not
4 Charged Storage charged with standard charge | be less than 4.25h. Then
Characteristics mode, Open circuit stored in charged with Standard
20+5°C for 28 days. Discharged Charge mode,
with standard discharge mode. Discharged with standard
discharge mode again.
Discharge time should
not be less than4.5h.
4.2 Z2EEMit Safety Performance Testing
FsS 0= i 544 i
No. Items Testing condition Criteria

#
K
=
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mERBRE , EREERKRES 10V LA
1C RYEERIFELFSH 2.5h BE HLEBitEE
TBE—IEEKL 20°ChY {ZLESC5E.

testing

0.2C, the cells will be discharge to cut-
off voltage, then connect with external
load of 30 ohm for 24 hours.

No fire, no explode, no smoke

U= 15 Battery charged at 1.0C current TN ANIBVE, AERE R
1 | Overcharge with a voltage limit of 5.0V.charging is | No fire, no explode, no smoke
testing continued for 2 hours.or Stop test till | or no leakage
cells temperature 10°C lower than
max temperature.
£ 232 2°CREF, &t 0.2C TEBRIE
KEBEELILBERE IME 30QREME
e 24 /NBF.At 2315°C, According to the
R R . . _
_ requirements of standard discharge | Fi#EX , FIEE . FEWH
2 | Overdischarge

Short-circuit
testing
stz

£ 23+ 2°CRE T AHEFER S 5 IBRILE
IR FA—HR/NF 80+20mORISEIER: 1K
B 24 N EESEREETERL
I {EEL 10°ChY , ERiIAK,

At 23+2°C, After standard charging,
connect cells anode and cathode by
wire which impedance less than 80+
20mQ, keep 24h,or its temperature
has fallen by 20°C from the peak

point ,the test is over

No smoke or fire X, AE

4.3 KiFHEENIEL Environment Performance Testing

FS
No.

0=

Items

Witz

Testing condition

o33

Criteria

#®
=
=
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RN
Discharge at low

temperature

EREE , E-1022°CEHETIEEF 16-
24h , #AF5A 0.2C EBE 3.0V, ATERK
8 By [8] [After standard charging, rest
the cells for 16h at -10+2°C, then
discharging at 0.2C to voltage 3.0V,

recording the discharging time.

>210min

SRR
Discharge at high

temperature

EFRRBE , £ 5522°CRETICE 4h,
AER 1C B E 3.0V, TicRMERN
i8] .After standard charging, rest the
cells 4h at 55+2°C, then discharging at
1C to voltage 3.0V, recording the

discharging time.

>54min
BEOINI TR, Fols
=,

No distortion,No rupture.

IRSHMAE
Vibration test

Bt 7EIRIEYS 0.8 mm ( 1.6mm ) 7S
EiRah |, #RaDSRES © 10 ~ 55 Hz R
EJ9:1 Hz/min, X, Y. Z=A75RASHRH
—IX , ¥xapAIE9 30min.
Let the battery subjected simple
harmonic motion with an amplitude of
0.8 mm ( 1.bmm ) total maximum
excursion].The frequency is to be
varied at the rate of 1 hertz per
minute between 10 and 55 hertz, The
battery is to be tested for 30 min in
each mutually perpendicular

directions.

TIEKE. NEEK

No Explosion, No Fire

£z ) )58
Heating Test

BREBEbETEERES. EELL (52
2) °C/min 73] 130+£2°CHRIE 30 &
G

The temperature of the oven is to be
raised at a rate of 5+2°C/min. to a
temperature of 130+2°C, and remains

for 30 minutes at this temperature.

TIEKE. K

No Explosion, No Fire

#
©
p=i
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Tester will use a 10KG hammer to

K, IEKE, HEith

wooden board with the thickness of

30mm. Each side for one time.

Bt impact the fixed battery of the shock | FiIFZTH
Heavy goods stage from 0.5M height free-fall.(The | No  fire, No explosion
Shock max square of battery should be | Batteries allowed
vertical with shock stage.) deformation
BithEFhEHaL. B 10KG EEH
0.5M SEEHTEHEEREERAEH
BB (ETEHNEREANEN S SHE
B),
NERERE  #8E 2 /LA Im S4BH
X BEEE] 30mm ERIAR £, FAE—IX,
B RS - M ’ TIRYE, FHEK (2V<0.20V/Set
) Fully charge , lay for 2 hours , drop
5 Free falling(drop) ) AR<5%/Set)
the battery from a height of 1m to a . .
Test No Explosion, No Fire

= WA N 58
6 Temperature

Cycling Test

70+£3°CEMATHE 4 /BT ; & 20£3°CE
HTHEE 2 /T, E£-10+3°CERHETHE
4 INET; 7 20+ 3°CRETHE 2 e
R ERIEBEIR 10 )k , FESRKEE
THRATEIASEIT 30min

70 £3°C maintaining for 4 hours.20+
3°C maintaining for 2 hours.-10 +3°C
maintaining this temperature for 4
hours.20+3°C for 2 hours. Repeating
the sequence for a further 9 cycles.
And the temperature change should
be finished within 30 min

REX. FEE NRS.
%

No Explosion, No Fire and

i

Not vent or leak

4.4 BSHEBHZEE Batteries discharge curve

®
=
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5. EE,;"‘U"R%\ Cell drawing ( mm))
Rl faik R #i#s
Item Description Dimension and specification
T EE BA 18 2K
Thickness 180mm Max
W BE =A 18 2K
Width 180mm Max
] =E BRA 65 2K
Length 65mm Max
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6 . Bt R~ Battery Drawing

30mm

HW 18650 3.7V 1200mAh 19C
BFES: 2.0 &2 24AWG HEKE: 30mm(fiEF)

IR Lo):
Items Criteria
MR (LxWxH) K R18*66 =K
R18*66mm Max
8% (ZH-2P 1E[ ) 28 UL1571-24# SMEEE(L2) : 30£5mm
Lead wire Wire UL1571-24+# length (L2) : 30£5mm

7 . RIPIRIEE PCM specification
7.1 (#PIR[RIEE Protection board principle diagram

%

#
~
=

pes
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7.2 (RPIREBSEEE Protection board electrical properties

~N

.3 ®IPIRTTEEY Protection board component

8. "R HE=I Storage and Others
8.1 KHAM"E Long Time Storage

KHECFRUEED (B 3 MM ) METTHE. R, TFEEN 3.75~3.95V, BEFEE (-10-
35°C ) RS (45%-75%RH ) ,

If stored for a long time(exceed six months), the cell should be stored in drying and cooling
place.
The cell’ s storage voltage should be 3.75~3.95V .Storage temperature (-10-35°C) and moisture
(45%-75%RH )

R ERRIFE 3.8V~4.0V , B8R 3 TAMERI—X , BRTEN T ERKERE B8
5%%h , 0.2C FEBE 4.0V

&
=
b
3
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Voltage during storage needs to me maintained between 3.8V~4.0V .

Please charge & discharge the battery once every 3 months according to the following method:
Standard charge/discharge, lay for 5 min, then charge at 3.8mA to 4.0V.

8.2HE=EIN Others
HAAEBBFRRIERAER , EVT5EHHE
Any matters that this specification does not cover should be conferred between the customer
and Hangzhou HuaWei
8.3 il Product Transportation
BRI AR |, MERRZIED. HFE. BIfRRE,
During transportation the battery is approximately at a state of 50% charged, the battery
should avoid from acute vibration, crushed, solarization, soaked.
8.4 {R[EHAPR Warranty
(REAEAE L BEA(BHD)FAE 1 &, MNRIEAEBINREEERIEIETRNMAEBRTEFIEAR
EIRERIER , ANBRKIRRE,
The period of warranty is one year from the date of shipment. guarantees to give a replacement
in case of cells with defects proven due to manufacturing process instead of the customers abuse

and misuse.

9. @&~ EE Packaging schematic diagram

&
N
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b
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=
Fs 0] =| ik &ix
No Item Description Remark
HME+IRER

1 B Packing style
* I Carton& Plastic tray

BEERENRT
2 BERIR 290+235%190
Outside size of the box
3 BEE& Weight <10Kg
4 A ERRTERT
Carton Sealing method Transparent adhesive tape

i Appendix
REVMEBEFRERENRFER R ERE

Handling Precautions and Guideline
BIS Preface

AT R AR R A B FRTIA RRIR F A

To ensure proper use of the battery please read the manual carefully before using it. Handling

AlE—  EPEREEHEIBATRHXHMELINNIRE | SESHELIMIERSM T EREM |, K
BREBRERE T , AAFTEHTENSEI MK LSS EZ RN TR R 2K,

Note(1):If the battery is used to other equipments , or used condition is not accord to the
condition in this Specification they should contact With Warwick electronics in advance, Additional
experimentation may be required to verify the performance and safety under the conditions.

AR . XTSRS T Bt MIE AT SIS LR FE A s

Note(2): Warwick electronics will take no responsibility for any accident when the battery is
used under other conditions beyond those described in this Document.

&
=
b
3
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A= WBE , BMNSUPEFASZEREXIEHRIRFERRIBAISHEEE.

Note(3): We will inform the customer of improvements regarding proper use and handing of

the battery in a written form, if it is necessary.
1.7H8 Charging
1.1 #HBHiHE Charging current

REERANMGESAMSBINENRATERR. EASTEFERRAES YRS RBETHIFKEMS
8. HUMMRERZEMRERRE , AR SEURRENTHR.

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
electrical, mechanical, and safety performance and could lead to heat generation or leakage.

1.2 #BHEE Charging voltage

REEENMGESAMSBHINERNIERE. TEFR TR EL RN, BibBESTHRE BEE
B, GEIRES EEERDHIFTREE RS, YIMMERERZ 2 MRERIRIRE |, TR SEURAEHR.

Charging shall be done by voltage less than that specified in the Product
Specification . which is the absolute maximum voltage, must be strictly prohibited. The charger
shall be designed to comply with this condition. It is very dangerous that charging with higher
voltage than maximum voltage may cause damage to the cell electrical, mechanical safety
performance and could lead to heat generation or leakage.

1.3 ®HB;BE Charging temperature

BBt RTE 10°C~45° CRYIEIRESEE R T,

The cell shall be charged within 10°C~45°C range in the Product Specification.
1.4 #FRFA% A Prohibition of reverse charging

IEFEEEERIIESR , FERAFRE. HEBEMMNER  BREGEDHTRE. Bl , RAFTESR
PR TR MSRE. T2t HAESERR. k.

Reverse charging is prohibited. The cell 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.
Simultaneously, the reverse charging may cause damaging to the cell which may lead to
degradation of cell performance and damage the cell safety, and could cause heat generation or
leakage.

2% Discharging
2.1 W% Discharging current

MEERAMSEE AU BRENEAMEER , KERMERSHEOSERFHASEIIH.

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

2.2 IMMiBE Discharging temperature
BBt RTE-10°C ~45° CRUIMBIR BB B 1T A EE.

b
=)
b=
b
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The cell shall be discharged within -10°C~45°C range specified in the Product Specification.
2.3 358 Over-discharging

FEIENE  ERKERERNE , EuttaAEBMEBES MG TEMERERTE. b LIRS
&4 , BEIMAERRFRE |, BHEBEHRIE 3.75V = 3.95V Z[E.,

It should be noted that the cell would be at an 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 3.75V and3.95V.

HHESSHE TR, BittlhserIik.

Over-discharging may causes loss of cell performance, characteristics, or battery functions.
3. (RIFEIEIRIR Protection Circuit Module

BES/EIERENACE PCM LAEMRIFES/@Bitt. PCM R EGLITIRELURIER £ H 5 LHRIAE it
B8 . (1) IFRMRIFTORE; (2) IMERIPIHEE ; (3) TiRiRIP

The cell/battery pack shall be with a PCM that can protect cell/battery pack properly. PCM shall
have functions of (1) overcharging prevention ,(2) over-discharging prevention,(3) over
current prevention to maintain safety and Prevent significant deterioration of cell performance.
The over current can occur by external short circuit
4 8ithggiFESEIR  Handling Instructions

INERIETHNEESEN , BRIEBEARSYESFE  UEE 2R ERATENER FAER
EIr EREHAEEATFRE,

Read and observe the following warnings and precautions to ensure correct and safe use of Li-

ion batteries.

fehs !
Danger!
T2ERMNEAHAE Caution and Guideline
(EFERIN SIS RAMS BN T2 | RIRIEFEREIIHRELERAIEFNZS,
Before using battery, please read specification and safety caution, insure proper application and
safety.
TL2ER Caution
THRE(ETRESEEIIIR | RAEERR
Failing in following items can cause leakage, heat even fire :
ZiFRMEFEE !
Prohibition of reverse charge of battery.
B 7Es |
Prohibition of over charge of battery.

LTS !

b
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Prohibition of over discharge of battery.
ZIFTF ARG !
Prohibition of short circuit of positive and negative of battery.
BEEFRIEERIFEEE AR 7R !
Please charge by specified charger.
FEBHPEEEEEIRERL !
Do not direct-connected the battery to alternating current power supply,
BAEEE , 83T, STRISHRENED !
Don’ t knock, beat, nail or disassemble battery.
BRSEITERR , LGB XS |
Please keep away from fire or other heating sources and prohibition of dumping of battery into fire.
REBEBHMNMRIP ENEFIISERSER !
Do not put battery in microwave ovens or pressure cabinets, High-temperature disinfectio cabinet.
NMEBHEILZETRIAF |, dlK, K. IREE !
The battery should never be soaked in liquids such as freshwater, seawater and drinks.
2 IHFERERIRAIEME !
Prohibit to use damaged battery

{EFMi%BE Guideline

BittNB%Re%xE AT RIEEHESNR2IEE, BAEEE NS B s EER.

As installed safety device in the battery, please do not resolve or change any other sections of the
battery to protect the inherent safety functions;

BAZENEREEIMEFREEFED , BNEHISSHEEAIMRE , EEENNEs , EESHENAR , £X
BGIRAE !

Don’ t use or storage battery under the circumstance beyond specified, unless will weaken battery
performance and shorten battery life-span, even will cause heating, fire or explosion.
FERBEESHENFEBGTEID)SAESE. MFRIBEERA.

Do not use the battery with some chemical batteries (like dry battery) or different capacities and
brands battery together,

HEAHSK, &% TR, TEREEEBRE. FEEES HIUEANARERBZRINEEEFTHERN
HAZLEEA.

If the battery emits the smell, heat , changes color, be out of shape or appears any other abnormal
phenomena during the charging or stored procedures, please get out the battery from the device or
charger and stop using;

(EFERBHAREMERERIERN.

Please insure battery in quality guarantee duration before using.

®
;
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BAEFERENS NG SSEEEEM.
Please don't make the battery side edge of direct contact with the metal.
REBEPHT RGN ESERR TAER) BN, KIS HE K MRS YEE.

Do not put the battery under the high temperature places (like sunshine irradiation or car in the hot

weather), or it will catch fire for the heat, reduce the performance and loss the life;

NERE e BN REREXE EFER T HIENTEKBENE2ER BN, 22X BN SHEIt
R R, IBERE K,

To insure the safety, the battery should install the safety device, please not use when the static
electricity is more than we need when produce, or the safety device will lose efficacy and lead the
overheating ,fracture, exploding and catching fire;

AT REEEIRFER, SN ERIEE AR P H T RESIRENEE L),

To insure not install the battery wrong or wastage of the battery, please read the instruction
carefully to install and dismounting;

HEtKATE AR, BIEE N RE R EHA T TR .

If the battery will not be used for a long time ,please take out of the battery from the device and
store in dry and shady places;

HEMEMES ST SEERZABTARTE AUESHSXEEEMIR.

If there are splurge on the surface of the battery, please wipe up clean before using, or it will lead
bad contact with the device.

H IR, B R ETA T R ARE AR BR £, 7K R E A K E AR

If the batteries weep, the electrolytes stick on the skin or cloth, use the water to wash or running
water to wash

SNEREB R MR AN B B2 AR B ARES, V) /DR ARRS, 1B L X AR B K R RO X g S K E ARV !

If electrolyte comes into contact with the skin or eyes where shall flush the electrolyte immediately
with fresh water and physicians’ advice is to be sought.

BBt A T/ M2 AR IR RO 7T, /R T ER it B SZ BRI A EE.

Put the battery to where the kids can not touch, if the kids swallow the battery, please Seeing the
doctor soon;

He ¥ kM Other The Chemical Reaction

Because batteries utilize a chemical reaction, battery performance will deteriorate over time even if
stored for a long period of time without being used. In addition, if the various usage conditions
such as charge, discharge, ambient temperature, etc. are not maintained within the specified ranges
the life expectancy of the battery may be shortened or the device in which the battery is used may
be damaged by electrolyte leakage. If the batteries cannot maintain a charge for long periods of

time, even when they are charged correctly, this may indicate it is time to change the battery.
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£iE Remarks
HRIALHEBBENETR , FENSBREHTTIEL.
If any matters concerning the specifications of the battery, it must be mutually agreed before any
revision of the specifications are made.
NS BRREENBHNT IHNHEE.

Any other items which are not covered in this specification shall be agreed by both parties.
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