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1. Scope TG
This specification describes the performance, testing method, warning and caution of the

lithium—ion rechargeable battery.
The specification applies to polymer battery supplied by SHENZHEN M&LAK INDUSTRY CO., LTD.

AbrdE IR 1R T b PERE . TR AR R T
AARHEIE F IR IL 1 e Sk AT BR 22 =] A7~ I R G e 1 i th

2. Reference Standard Z%i7#E
The standard refer to GB/T18287-2000, UL1642 and the other technology standard.

AFrUES [E bR GB/T18287-2000. UL1642 Z537 A Am v RN U g 1] 110 o
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3. Picture of battery HiJh &
3.1 Picture of single cell H{EHTE
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Fig. (1) The Dimension of Single Cell
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3.2 Picture of assembled battery ZH-& Hijh[&]
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JEET TEEW KEL L1 D £420 M #5L% 5 The plug specification
4.04+0.1 25.0+0.5 30.5+1.5 45-50 0.9 1. 25-2P ( Forward direction)
%y 2% (lineform) 1571 28#
UNIT BAAZ: MM
Fig. (2) The Dimension of Assembled Battery
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4. Basic of performance

EA MR

4.1 Single cell parameters EA{EHLHS¥

No. Ttem T H Specification M fE
Rated Capacity ) )
1 e 250mAh ,0.5 C discharging
e R =
Minimum Capacity ] ]
2 250mAh , 0.2 C discharging
RANKE
5 Normal Voltage 3. 70V
PRAK
4 10.C.V  HJ HIE 3.80-4. 2V
Charge Ending Voltage
5 . 4.20£0. 03V
70 FELA L L
Discharge Ending
6 Voltage 3.0V
TR L
Standard charging | 0°C~45C 0. 5C constant current charge to 4.2V,
7 method then constant voltage 4.2V charge till charged
bt 70 FL 7 20 current declines to < 0.01C
Charge current Standard charge:0. 2C
i 78 FEL L Rapid charge:1.0C
charging Time Standard charge:5.5~6.5 h
T | Rapid charge:1.5~2.5 h
10 Max. Charging Current 1.0C (5°C~+45C)
KT HE HL U
1 Standard discharging | —20°C ~+45"C 0. 2C constant current discharge to
Current PR IR 3. 0V.
Max. Discharging
12 Current 1.0C (-20°C~+457C)
= OGN
3 Operating environment | Charging: 0°C-45C, 65%+25%RH
TAFAER Discharging: —20°C-45°C, 65%+ 25%RH
jq | Cell Tmpedance <180mQ, (4.2V AC 1KHz measured)
HRLG N BE
Dimension of Single Thickness Max4. 1mm
15 Cell Width Max 25. bmm
LGOS Height Max30. 5mm
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4.2 Assembled cell parameters H.3%J5HGHSE

F5 Ttem T H Specification P fE
) Assembled Mode 1P
HET7:0
Normal Capacity . .
2 I, =200mAh, 0.2 C discharging
FRFR A &
Normal Voltage
3 _ 3.7V
FrRFRHL
Impedance
4 . <280mQ, (100% charge AC 1KHz measured)
R P BEL P enare
Thickness Max 4. 1mm
5 Assembly Dimension ]
LR Width Max25. bmm
Height Max32. Omm

MR

RS RITIER

15735C

5. Electrical Characteristics H1HRE
5.1 Normal Test Conditions FriEINRSEE
Temperature:
Relative Humidity: 45-85%RH
Atmospheric pressure: 86 —106 KPa
BRAE AR, AFURS A A i 2 0 X B A b i KSR N AT
15735 C
45-85%RH
KAJES): 86 T106 KPa
5.2 Electrochemical Characteristics H{LZE1ERE

NO. Item Criterion Test Method

FFs | iH PERE bR W7

1 0.2C Discharging After Standard  Charging, rest 5
dischargi | capacity is | minutes , then 0.2C discharge to ending
ng not less than | voltage
capacity | normal Pr#EFR S, HESHUCE 5 Bk, 5 0. 2C iH
0.2C Ji¥HE | capacity. AR IFHE.
PERE JRHL 2 BN AS

NT PR

2 1C Discharging After Standard  Charging, rest 5
dischargi | capacity is | minutes ,then 1C discharge to ending
ng not less than | voltage
capacity | 90% normal | ARUEFRHL G, HAEE 5 408, B ICHHEZE
1C i H# % | capacity. & EH R,
fE JIHL 2 B VAN

: MLK—402530-250
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INTF IR B
i 90%

Cycle life
a7 i

The
times 1is not
less than 300
18 A IEAS /N
F 300 KX

cycle

Test condition:

Charge: 0.5C to4.2V

Discharge: 0.5C to 3.0V

When the discharge capacity reduced to 80%
of rated capacity, Stop testing

DA SFA

FEHL: 0.5C FEHE] 4. 2V

JCHL: 0. 5C CHLE] 3. 0V

T8 A B P U B R 80%H , 45 1B,

Self-
discharge

H

Discharging
capacity is
not less than
90%
capacity

TR HL 2 B VAN
KTymasE
1) 90%

initial

After Standard Charging, test condition:
Temperature: 20+5C

Storage Time: 28days

Then 0.2C discharge to ending voltage
PR, WA EU T

W 20+5C

i BT 28 K

FLLO. 2C B4 b HL % .

5.3 Environment Characteristics IIEiEMN e

Ak AR
FE ANt o

NO Item Criterion Test Method
P mH MERRPR W74
1 Constant No explosion, |After Standard Charging, test condition:
temperatu | no fire, no | Temperature: 40+5C
re and | leakage. Relative Humidity: 90 95%RH
constant Discharging Storage Time: 96 hours
humidity capacity is | Then return to room temperature for 2
test not less than | hours, Then 1C discharged to ending voltage
fEEmH | 85%  initial | AxMETEHJE, MAZMT:
capacity . 40+5C
A K A B | AR 90795%
YE. At . JCE A 96 /NI
JIHL 2F B ANAIC | AU AR IR T E 2 D, SR BL1C H
THIHAEEDRN | RBEELIEBEE.
85%
2 Vibration |No explosion, | After Standard Charging, fixed the cell to
test no fire , no|vibration table, then subjected to
YRzh leakage vibration test for 30 minutes per axis of

XYZ axes

Frequency rate: loct/min

Vibration frequency: 10Hz—55Hz
Fxcursion (single amplitude): 0.8mm

RS ER i E, BEAIRSG B, BRI
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FAHE 2. loct/min
PREh#Z . 10Hz 55Hz
NS TEE CAYRTE) : 0. Smm

XYZ BEANAERR 5 R0 30 20t

IERE: 100m/s’
ik R S (] . <16ms
filtdE E: 1000+10

3 Shock test | No explosion, | After Standard Charging, test condition:
fill 42 no fire , no|Acceleration: 100m/s”
leakage Pulse lasting time: <16ms
AN k. AR | Shock times: 1000410 times
IE, ANt FrfEFE RS, WA TR

5.4 Safety Characteristics Z&tERE

NO Item Criterion Test Method
FFs | BiH PERETEAR W7
1 Overcharg |No explosion, no |Discharge : 1C to3.0V
e test fire Charge 1C charge to 4.8V, and
oS H | AR ANRIE maintain 8 h
AE L 1C JCFELZE 3. 0V
FoHL: 1C 78 4.8V, fREF 8 /i
2 Short No explosion, no | After Standard Charging, Short circuit
circuit fire, The | the positive and negative, and the
test temperature of the | resistance of copper wire is not more
sl surface of the Cells | than 100mQ .
are lower than 150°C | bR B G, 18 F & A BEA KT 100m Q [y
AR AERIE, BE | PR IE K.
xom o E A R o
1507C,
3 Forced No explosion, no |Discharge at a current of 1 CHA for
discharge | fire 2. bh.
ek | Ak AREE DA 1CmA B HLIIR 2. 5 /NI
4 Free No Leakage ,no | The battery to be fully charged with
fall test | explosion, no fire . | standard charging condition , then
HHERE | AR, ANEYE, AN#2 | fall from height of 1.0m and hit onto
Ko concrete ground 2 times
b bRdE R B f, tEH M 1. Om =ik B H
R, BRVELEIRE M 2 k.

Note: Above testing of safe characteristics must be with protective equipment.

i AR R SEIR N AEA DRIl 1 26 1R T 24T
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6. PCM Specification PCM &
6.1 Electrical Characteristics HL{ERE
Item Symbol Content Criterion
T H (i TEA N PRk
Over charge detection voltage
VDET1 . . 4.28%0. 05V
T 78 FASE I L
Over charge Protection Over charge detection delay time
. . tVDET1 . . \ . 50-100
7 AR 3o 75 HUR S AR ] e
Over charge release voltage
VREL1 . . 4.08=%0. 05V
Tt 78 LA R FR
Over discharge detection voltage JIJi
VDET2 . 3. 0£0.1V
Over discharge protection R I HE
AR
Over discharge detection delay time
tVDET2 N . \ N 30~100
S e HE R I A SR B [ e
Over current detection voltage
VDET3 . . . 0.15+0. 025V
Tt FRL A AR
Over current detection current
IDP . . NN 2. bA~6. 0A
Over current protection I L AR L
tVDET3 Dete;}ﬂj%igé;%“me 5. 0~20. Oms
AR HEEE
Release condition Cut load
TRY A RR K W7 T 571
Detection condition Exterior short circuit
TR A A1 EEL I R I
Short protection Detection delay time
TSHORT . . . <500
I AESR 11 B
5] R AR 4 Release condition Cut short circuit
TR A RR %1 U - e S L
Interior resistance RDS Main loop electrify resistance V=d 9V: R.<70mQ
W IH IS RN ) come e
Current consumption Current consume in normal operation
ol \ IDD ol 2.0uA T 6.0uA M
AR L TAE I e 300 ype o
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6.2 Circuit Diagram HipgHK]
=B : e
ik
Ul
i | @i T
0
Uz

6.3 Circuit topology Drawing and PIN Explanation Hi %A 2k & A48 £ v B

1ETH -

S I -

6.4 PCM BOM fRiPIRVpKIE H

T

Maker
/Rema
5 ) Part name
Location _ . . , rk
No. g T4 TR Specification Pack type Q> ty g5/
= = .
ToiFRUA% #HEER HE
ZiE
Battery
1 Ul ] DWO1 SO0T-23-6 1
protection IC
2 U2 Silicon MOSFET 8205 1
. 100Q +5%
3 R1 Resistance V16w 0402 1
. 1K +5%
4 R2 Resistance U16W 0402 1
) 0. 1uF +80%
5 C1 Capacitance 0402 1
-20% 50V
Print circuit 16%3. 7+0. 6m
6 PCB +0. 15mm 1
board m
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7. Storage and Shipment Requirement FZfSizBiE R

Item Requirement
i H 2K
Short period less than 1 month
BT
Long period less than half year
KN T2 4
Long period less than 1 year
KD T—4F
Long time storage :

If the cell is stored for a long time, the cell’ s storage voltage should

-20° C ~ +45° C, 65%+25%RH

-20° C ~ + 35° C, 65%+25%RH

0° C"+30° C, 65%+25%RH

be 3. 80—-4. 20V and the cell is to be stored in a condition as above requirement.
Also, it is recommended to charge the cell every six months.

R A7 SR A1 4% LB EORAT, @I A7 H VG FBIAE 3. 80-4. 20V 2 I, Wit
[EARAEAT, EECRE 6 N H O A il AT Ae i — I

8.Period of Warranty 1#/&EH

The period of warranty is one a year from the date of shipment. Within the battery idle for at least
six months to charge the battery activation time, because if the idle time is too long and that the battery
performance of the company is not responsible for any damage, YT guarantees to give a replacement in case

of battery with defects proven due to manufacturing process instead of the customers abuse and misuse.
FL 7 AR DR o A LR B 2 H By —4F o F It B S H 2 N 220 45 sV 78 RO — UK, A SRR PR
[ T 5 25 R 1 R S A0 AR A WIAEAS £ 5T, 2 R AE B LB R S P R AR FRATT 2 ) i e R 3 s T AN
Fe 2 I B R AT G R, A m) A ST e

9. Warning and Cautions 4 MiFEEN
Danger warning (it should be described in manual or instruction for users, indicated especially)
to prevent the possibility of the battery from leaking, heating, explosion. Please observe
the following precautions:
SERIE R ONAESE U T el 5 b, REnliEwlD ARy b s r] ge kAR, R BIE, BT
i LA T i it «
Don’ t immerse the battery in water and seawater. Please put it in cool and dry environment
if no using.

PEARRE B IR N K BK A, ORI, RBCE AR o R P B v
Do not discard or leave the battery near a heat source as fire or heater
AR E AR ER IR (k. InFgs) SFEEH . BEBEAN
Being charged, using the battery charger specifically for that purpose
70 LIS 1 e P B B Ll T e L A
Don’ t reverse the positive and negative terminals

T AR ) 1 ARORRASE FH H it

Don’ t connect the battery to an electrical outlet directly.
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TR FEL B N R ISR R

Don’ t connect the positive and negative terminal directly with metal objects such as wire.
Short terminals of battery is strictly prohibited, it may damage battery.
&R BEE B I IE AR RS, ATTRHMEZS RS S, B SEHS ™ ERIR.

Do not transport and store the battery together with metal objects such as necklaces, hairpins.
bR S &R, Wk, TS —Rizimelfr.

Do not strike , throw or trample the battery.

A b ey B AT, R AR

Do not directly solder the battery and pierce the battery with a nail or other sharp object
A8 1 B R A R T 7 Bl B R 2R

Do not use lithium ion battery and others different lithium polymer battery model in mixture
AR S S T U R Y S 1) SRS R e R A 8

Prohibition of use of damaged cells

2% (A5 S AR IR B S

Don” t bend or fold sealing edge. Don’ t open or deform folding edge Don’ t fillet the end
of the folding edge

Ik T E S e IS I AR REIR 127 /i B v A IR M= SO T W Dy

Don’ t fall, hit, bend battery body.

ARIEEAVE . phal . BT,

Battery pack designing and packing Prohibition injury batteries.

MY N e i AR | RS ER

Never disassemble the cells

FEAFARRE DL T A3 ) HL RS

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

B 480 RGOS N p RO (AL e B e N R SE R P AN AT B

Keep the battery away from babies.

FEL VB B 328 125 7N 4.

Caution 7MLy

€ Do not use or leave the battery at very high temperature conditions (for example, strong
direct sunlight or a vehicle in extremely hot conditions). Otherwise, it can overheat or fire
or its performance will be degenerate and its service life will be decreased.
AEAE R T CEAEIBHGE T BUAR A BVR 4 A l8CE A, A AT e 2 gl f b #, e ki)
RERA, FF ik o

€ Do not use it in a location where is electrostatic and magnetic greatly, otherwise, the
safety devices may be damaged, causing hidden trouble of safety.

AR AR R AR I T, S SR i e R R E, AR AR

€ If the battery leaks, and the electrolyte get into the eyes. Do not wipe eyes, instead,
rinse the eyes with clean running water, and immediately seek medical attention. Otherwise,
eyes injury can result.

W R R AR, RO NTREE , TE AN B, MBI RIRES, JRSL RN IRYY, SeE
AR F o

@ If the battery gives off an odor, generates heat, becomes discolored or deformed, or in
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any way appear abnormal during use, recharging or storage, immediately remove it from the device
or battery charge and stop using it.

WA EIR R H Rk, KA BE, BREEE, A, i IR R E IR, SR Hh e
BRI .

€ In case the battery terminals are dirt, clean the terminals with a dry cloth before use.
Otherwise power failure or charge failure may occur due to the poor connection with the
instrument.

WU SR, A AT A AR, SR R S B R DhRE R AL

Prohibition of use of damaged cells

28 A A AR B LGS

€@ Be aware discharged batteries may cause fire; tape the terminals to insulate them.

JB 3T 2 HIB N FH A AR ELAE FEAl, DARTRE K, JRIES

10. Note FHHH

Note (1): The customer is requested to contact in advance if and when the

variations of the operating conditions described in this document. Additional
experimentation may be required to verify performance and safety under such conditions.
?‘?E@#:

5 P A BN O T SO DAAM ) Ve, B SO SE DAAR IR 25 41 T A F RS,
IR R PR EHAT R € I S50 AR S8 B FE A8 F 26 A T I 1 e S 22 4 1tk o

Note (2): take no responsibility for any accident when the cell is used under

conditions outside of this specification.

FEH

X AR H SO DAAM R SR A TR S RSN T G R AT R A S, AN TR T

Note (3): inform the customer in writing of improvement(s) regarding proper use

and handling of the cell if it is deemed necessary.

Energy reserves the right to revise this specification before the customer signs the
datasheet. If a revision is required, notify the customer.

A=

LIRSS VNS ST TD e W B ST = IS ot 1 B PSS = SN i =

FERRG HARZETAAT, AN A GBS A kg BT T, WaLESIT ERK <l

IS

Appendix. %
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