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Scope/i& AT HE

This specification is applying to describe the related Battery Product in this specification and the Battery/Cell supplied

by PLS Battery Co., Ltd only.

At WY A5 R TR ARG A5 TR S 7 i LR B BT BR 22w S A v il

Model/&5: PLS18650-2S

Cell Specification/, it 7= & Hi#%

No. ltems/ T3t H Specifications/}i#% Ren?grk
#HE
1 Nomj;f';'bia;ac'ty 2600mAh
PRPR AT 0.2C Standard discharge
. . 0.2C Rt
2 MlnlmEum Eij’)amty 2520mAh
RNEE
3 Nominal Voltage 37V Mean Operation Voltage
FRAR L ' B AR
Delivery voltage Within 10 days from Factory
4 o 3.7V~3.9V
B fEH) 10 KA
Charge Voltage
5 4.2V+0.03V
FH A E
5 Standard charging method O'igltzc;lsgr:r;:rtrgr}g\'/z ::/oict)i:tSJt:nt 0.2C fEi 4.2V [HE AR HL<0.01C
ANl ; o T IE]Z) 6.5h (it 2
DTS charging till current decline to <0.01C A2 6.50(P425)
Standard charge, charge time about
0.5C 1.3A 6.5h(Ref)
Charge current *E‘?E?EEEU Hﬁ]‘ﬂjé{] 65h('ﬁj\:§/5§%)
7 Vray
7L Rapid Charge, charge time about:
1C 2.6A 3.5h(Ref)
PUEF L, B2 3.5h(H:5%)
Standard discharging method . EIINN
8 P ! 0.2C constant current discharge t03.0V, 0.2C [H; £ 3.0V
Bl 75t 9 R
Cell Internal Impedance Internal resistance measured at AC
9 %EET‘JV\]EE <60mQ 1KHz after 50% charge
S T R A A B
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3 Cell Specification/ 572 L%
No. ltems/T5i H Specifications/#i 1% Re%rg;rk
10 Maximum charge current 1c 2 BA For continuous charging mod
KA I HLR ' sk e A
1 Maximum discharge current 3C 7 8A For continuous discharge mod
IR ORJB L RREE LR ' HELRCRRE
0~45°C Charge at a very low temperature such as
Operation Temperature and Charge/7s i 60+ 25%R.H. blew 0°C,will be get a lower capacity and
12 relative humidity Range - reduce cycle life of the battery
T A 5 Discharge/Ji . -20~50°C RIS AL T, SR i %
60+25%R.H. &
Do not storage exceed half year. Must
Storage temperature for a charge once when storage for half year.
13 9 Iongptime -20~25C must charge the battery which with protect
\ ; +25%R.H. ircuit wh for th hs.
K AR 60+25% circuit when storage for three months

AT AR, T B TR B IR
ORI B 3 N H AL — IR

Temperature Dependence
of discharge capacity (JillH
TR

14

Cells shall be charged per 3.3.1 and

discharged @0.2 CsA to 3.0
volts. Except to be discharged at
temperatures per Table 3.

Cells shall be stored for 3 hours
at the test temperature prior to
discharging and then shall be
discharged at the test
temperature. The capacity of a
cell at each temperature shall be
compared to the capacity
achieved at 23 °C and the
percentage shall be

calculated.

H% 3.3.1 MUERH. %R 3 W
WP, AR IZR
MR PR E 3 NN,

Each cell shall meet or exceed
the requirements of Table 3

I P P R A B ANN TR 3 I EER

Table3 (% 3)

Discharge Temperature

OBCRIREE

-20°C -10C

0°C 23°C 50°C

(A2 5/0.2 CsA)

Discharge Capacity (0.2 CsA)

50% 65%

80% 100% 95%
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4 Battery/Cell performance test Criteria/ s i P REFRYE
4.1 Appearance inspection by visual/4M1L B 3l

There shall be no such defect as rust, leakage, which may adversely affect commercial value of battery.
PSR B5 0T Vit VRS R 1 L AN B R SR B A7 7E

4.2 Environmental test condition/4} 73R 35 &4
Unless otherwise specified, all test stated in this product specification are conduct at below test condition

P MR REA% CL R PR EAT BRARRE IR T 2 4h

Temperature: 20°C~25°C

Relative Humidity:60% +=25% R.H.
4.3 Cell Electrical characteristics/F <4

No ltems/Ti H Test Method and Condition/ill it 7572 J2 4614 Criteria/brife
After standard charge, the capacity shall be
Rated Capacity at measured on 0.2C discharge till the voltage
0.2C(Min.) discharge t03.0V, 22520mAh =100%
0.2C fR/MIUE F i PrUEFE LS, O 3.0V, #k, JIlE 0.2C g
s
After standard charge, the capacity shall be
Rated Capacity at measured on 0.5C discharge till the voltage
1 0.5C(Min.) discharge to 3.0V, >2457mAh =97%
0.5C /Ml E &5 = PHER S, AR S 3.0V #1k, W& 0.5C A%
s
After standard charge, the capacity shall be
. . measured on 1C discharge till the voltage
Rate‘i g aﬁ;fg%’ %at%lcﬁ('\"'”') discharge to 3.0V, >2419mAh >95%
Ve FRUEFEHLE . LA 3.0V #lk, I 1C A
&

Cycle Life
3 F7 i

Charging and discharging battery as blew
conditions

0.2C standard charge to 4.2V end-off

0.2C standard discharge to 3.0V cut-off
Continuous charge and discharge for 800
cycles ,the capacity will be measure after the
800™ cycle
FETLRLAZ LA T 2 A
0.2C hriEFHLE 4.2V, 0.2C brdEitE % 3.0V,
PR FA B ERS 800 JH, FEHS 800 JA 45 Il H:

A=A
A

=70% of initial capacity

Capacity retention

AR

The battery to be charge in accordance with
standard charge condition at 20~25 °C ,then
storage the battery at an ambient temperature
20~25°C for 28 days.

Measure the capacity after 30 days with 0.2C at
20~25°C as retention capacity

e rihAE 20~25°CAhrifE e G i f74E 20~25°CHY
g 28 K

28 K, M b TE 20~25CH8 T 0.2C %%
BRI AE

Retention capacity
AR
=85%
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4.4 Mechanical characteristics/HLBR 4

No

Items/3ii H

Test Method and Condition/illix 77 7% A 2

Criteria/Frifk

Free fall test
I BRI

The battery to be fully charged in accordance
with standard charge condition, then drop the
battery three times from a height of 1,0 m onto a
concrete floor. The batteries are dropped so as
to obtain impacts in random orientations.

R 2 AR v 78 2R PF TR L, SRS NI BE B
BB A KTebin, BEPLZVE =K.

No Fire,

ALK, AHEKE

Vibration test
PRBME

After standard charging, fixed the cell to vibration
table and subjected to vibration cycling that the
frequency is to be varied at the rate of 1Hz per
minute between 10Hz and 55Hz, the excursion of
the vibration is 1.6mm. The cell shall be vibrated
for 30 minutes per axis of XYZ axes.

FAAER RS RSB E RS S £ XYL Z
ZANT R SPREN 30 -, HRIE 1.6mm, RIS
N 10Hz~55Hz, #4808k 1Hz.

No explosion ,No leakage, No fire

Je it AN, AR
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4.5.Safety performance/ %414 f¢

No Items/T H Test Method and Condition/Jll i 75 i & 45 1 Criteria/br i
Each fully charged cell, stabilized at room
temperature, is placed in a circulating air-convection
oven. The oven temperature is raised at a rate of
5 °C/min = 2 °C/min to a temperature of 130 °C £ _ .
1 TheLmEal e3<pos‘ur? test 2 °C. The cell remains at this temperature for 10 min No explosion, No fire
1o i A Toie K, TN
before the test is discontinued.
FRU L IR AR BRSBTS U
FEE, MHIELLS °Clort 2 °CIor 12T 5130°C
J&, 1E130°CHHCE 1050 4h
The fully charged battery is to be short-circuited by
] B ) ) No explosion, No fire
connecting the positive and negative terminals of the
) ) The Temperature of the Battery
Short test battery with resistance load not exceed 100m Q .Tests
2 N 0 surface not exceeded than 150°C
LR (20°C) are to be conducted at room temperature 20~25°C.
oy - . X TS K, TC RN
FEZ IR 20~25°CH 78 3 Hi 1) R it 1Y) IE SRR A RS i . ) .
. \ - FL I 2 TR B2 AN BRI 150°C
100m Q F SR BRI R,  FEHE R AT B b AN A
The fully charged battery is to be short-circuited by
connecting the positive and negative terminals of the No explosion, No fire
battery with resistance load not exceed 100m Q .Tests The Temperature of the Battery
Short test R
3. KEBRIIR(60°C) areo to be conducted at room temperature about 60- surface not exceeded than 150°C
65C Tog K, T ke
TEZRLI 60-65 C 4 78 ik HL 1 Bt (1) 1E bR AN LB R T il B AN L 150°C
i 100m Q Wy B AD R, ARk AT FRIB A
A discharged cell is subjected to a reverse ) )
4 Forced discharge test charae at 1¢ for 90 min No explosion, No fire
et LR 9e - Tk, TARAE
ST GE R, A 1C e i 90 4o
After standard charge, continue to charge with a
5 Over charge test constant voltage 10V per a cell, holding 8h. No explosion, No fire
7S A HLEBRAEZE I LG, LA 10V FRTE 52 LR QRE e v, (R 4F THENE, Tk
8 /NI
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5 Cell initial Dimensions/HE 445 R~

1
s @ _
¥

Eﬁ

Fack PWC T

NO Items Units: mm
1 diameter/ H 12 (D) 18.240.3
3 Height/ = 5 (H) 65.0+0.5
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6 Battery specifications/;= i3l
= I i Remark
No. ltems/Jii H Specifications/}i#%
1
Capacity for assembled cell . .
1 discharging by 0.2C >2600mAh Sta”dar?f?gggfﬁr%”igﬁ method
HS RS 5 0.2C A BUE I A = ’
Battery Voltage Delivery Voltage, Within 10 days
2 T L 7.4V from Factory
THHE, BT 10 RA
Charge with 0.2C constant current and 8.4V Charge voltage:8.4V+0.02V
3 Standard charge condition constant voltage, charge to 8.4V,continue Charge current:0.2C
FrifE 78 B 2 A charging till current decline to <0.01C FoHLHE: 8.4V+0.02V
78 HLHLTU 0.2C {37 8.4V 18 E 7 % H <0.01C FEHLALI: 0.2C
Charge with 0.5C constant current and EFAV Charge voltage:8.4V+0.02V
. constant voltage, charge to 8.4V,continue
4 Maximum charge current charging till current decline to <0.01C Charge current:0.5C
5 P 5 ol e . i: 8.4V+0.02V
BRI FHL BT 05C ik 84V HEAE RS | bk 84
FEHLHE: 0.5C
0.01C
5 Standar;ﬁjg;;sﬁr%r;% method 0.2C constant current discharge to 5.0V, 0.2C fHJLHH 2 5.0V
Measure two sides of the
6 Internal Impedance Assemblage Impedance drawing line after assembling
% <130mQ NN e
kL I L= 130m e
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7 Battery pack specification/H 20 S 3

1 Charge voltage 8.4V
FoHLHLR
2 Standard charge current 1.3A
B 78 L, FL UL
3 Max. charge current 2.6A
KT L LR
4 Standard discharge current 1.3A
1 T H, L UL
5 Max. discharge current 4A
5 RTBCR HL IR
6 Discharge cut-off voltage 5.0v
T A L LR
7 Operating Temperature 0~+45°C Charging 7&H.
TARRE Discharging i
-10~+45°C
i
8 Storage Temperature Less than 6 months
o 23+5°C .
J[aecainy: 3 NFARDMH
9 Weight = & About 100g
10 Battery pack size
67*37*19mm
R
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8 ﬁ#ﬁﬂ%ﬁ _ PCB specification

. ZW{H
#1417 IC: )
By [P322118 parameter value
P322
) FiE25T
Protection IC: _
rorsctier General temperature 257
LH mME AL i moA L ir
item Min. Type value Max. Unit
iR E
= ‘ 4 39 4 4 37 v
(ver charge protection voltage £323 £ 350 L3710
AR B .+ 100 + 150 4 200 ;
Over charge release voltage T T T
i P i
. T ) 2. 250 2.300 2. 350 Y
(ver discharge protection voltage
B S RE - " i
.- S B e . V
Over dizcharge release voltage 500 500 5. 000
TR BT 360 ] R -
T 1T .2 2 v
Over current detection voltage 0.170 0.200 0.230
7 oLt 9 8 o - i i .
o R R | ) . v
Charging Overcurrent Detection Voltage 0.170 0.200 0.230
L CENURTIR U ek 7 10 13 A
(Over current protection current : )
7o e A R 7 10 13 )
Charging Overcuwrrent Protection Current : .
i FE A SR R i) 00 1000 1300 e
(Over charge protection delay time : N
o iR SE AR B A
_ EEFREHE _ 89.6 128. 0 166. 4 ns
Over discharge protection delay time
=g stk SOz cm =
TR i R P SE AR R ) - a
(ver current protection delay time 2.6 8.0 10. 4 =
72 L (R SE AR 1) i 5 .
Charging Overcurrent Protection Delay Time 2.6 = 10.4 m=
S (R SR ) i
T Ao A2 30 / W e
Short protection delay time 280 400 520 -
Current consumptien (Operation) i -
LR T il 2 1 A
Current consumption (Power down) = -
=% 7
FiEA 30 65 0
Impedance
iy W FBLIE (B+5B-[A)) 1.5 10 v
Input voltage (B+ to B-) o
- gaeis Gk 3 4
Max continuous discharge current )
o IR T AR AR 3 A
Maximum Continuous Charging Current )
RECL 0 . ©
(perating temperature -
R _ . . .
S Temperature range: —5~—~+35TC Humidity: 0%~ 75%REH

Recommendatory storage condition

SRR P T

1 ' ' ' Pow
Shert cirewmt protection TE].E'E.EE' condition

Wb e R TR R R

E e

Other functions

A EEE  ovEAFEREESBREL 2V

OV FLjth 72 FHL T BE
OV battery charge function

fi¥FAvailable
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9. Battery Pack Dimensions/Hith R~}

XH2.54-2PIE[

UL1007 22# £1

uL1007 19045
224 R 90+5mm

67mm

0Z'e0'szoe

~
F o
52
Bl
E-
I o
33
®E
£=
=
=

37mm

.
- uine
|

NO ltems Units: mm Remark
1 Wide/ % & D 37 Max
2 Height/&i 5 H 19 Max
3 Length/H & W 67 Max
4 Cable Length/3| 2k K& L 190+10
BOM of Battery Pack/H it 2H 4k} i £a
NO Part name/ % # Quantity/% &= Unit/ =547 Remark
1 Cell/H1it5 2 ea PLS18650
2 Solder/}#4 g Lead Free
3 Nick/gE 4 PCS
4 PCB/EHAR 1 PCS
5 Connector/#i 3k 1 PCS A2501-H02

DOC No: PLS-ER-A-0001
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10. Handling of Cells /A3t B I R I
10. 1 Prohibition short circuit/4% 1 H it 4T
Never make short circuit cell. It generates very high current which causes heating of the cells and may cause electrolyte
leakage, gassing or explosion these are very dangerous.
The LIR tabs may be easily short-circuited by putting them on conductive surface.
Such outer short circuit may lead to heat generation and damage of the cell.
An appropriate circuitry with PCM shall be employed to protect accidental short circuit of the battery pack.
TG PR o R 2 A e ) LU T A LT R A B R RO, 7 2R R U BB R AR R BRI o AR SRR S )
WRTEARS B JG, AMERALRS 2 R EBUR MR E it e e — NI i OR3P i n] DAZE RSN N CR AP it
10.2.Mechanical shock/#/L ik
Falling, hitting, bending, etc. may cause degradation of LIR characteristics.
PRVE L WA 2 A S T A 2 BRI B A R A RE
11 Notice for Designing Battery Pack/Hth/ 8 HE B IR
11.1 Pack toughness/¥N= X
Battery pack should have sufficient strength and the LIR cell inside should be protected from mechanical shocks.
RN %A T AT Lo P (5 6 A Fe ot o 2 A Lk s
11.2 Cell fixing/FEAYE E
The LIR cell should be fixed to the battery pack by its large surface area.
No cell movement in the battery pack should be allowed.
R R KT ARAY — I NOZ EEAES T b, 2 Ert R RER IR,
11.3 Inside design/¥MENE % 1T
No sharp edge components should be insides the pack containing the LIR cell.
SN N2 BB R N R B
11.4 Tab connection /i 5 %
Ultrasonic welding or spot welding is recommended for LIR tab connection method.
Battery pack should be designed that shear force are not applied to the LIR tabs.
If apply manual solder method to connect tab with PCM, below notice is very important to ensure battery performance:
1) The solder iron should be temperature controlled and ESD safe;
2) Soldering temperature should not exceed 350°C;
3) Soldering time should not be longer than 3s;
4) Soldering times should not exceed 5 times, Keep battery tab cold down before next time soldering;
5) Directly heat cell body is strictly prohibited, Battery may be damaged by heat above approx. 100°C
N R P B SRR 50 - AR NI R =281 ],
WIS A TERECRIPIR, N ARSI T (R e IR B
1) IR PR T AT 422 B R
2) JEPEER AR RERET 3507C
3) WG RIARER 3 PO,
4) IBHTECARERE 5 R, il R HIGA BEHET T — IR
5) MEEEPHINIEL, ST 100 CEESHMFHT.
11.5 For mishaps/$M B/ N ELF
Battery pack should be designed not to generate heat even when leakage occurs due to mishaps.
1) Isolate PCM (Protection Circuit Module) from leaked electrolyte as perfectly as possible.

2) Avoid narrow spacing between bare circuit patterns with different voltage.
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(Including around connector)
LIR battery should not have liquid from electrolyte, but in case If leaked electrolyte touch bare circuit patterns, higher
potential terminal material may dissolve and precipitate at the lower potential terminal, and may cause short circuit. The
design of the PCM must have this covered.
KA BANS N T N SR EE A B PRI A =& 7
1) REMERIPHEE S SRITERIEET -
2) A EREREE LT B e BN A R AR R FE RS — — B R L
3) B MR RNIZA K E ERRARE, B —(ERERERSRAL AR RS, & PR T RE = SRS
JEENREANGRE T, FIRESERERS . (RIPIRAT A S A EE IR R
12.Notice for Assembling Battery Pack et 35/ B BT
Shocks, high temperature, or contacts of sharp edge components should not be allowed in battery pack assembling process.
FERMBERC R PR eV s . SRR AR B 7
13.0thers/=EE
13.1 Cell connection/ %%
1) Direct soldering of wire leads or devices to the cell is strictly prohibited.
2) Lead tabs with pre-soldered wiring shall be spot welded to the cells.
Direct soldering may cause damage of components, such as separator and insulator, by heat generation.
1) TEERE PR (R EOR R F R b
2) e RS LR IROZ S AR Bt b, EEES RUREE, TRV E S AR R R S 4 R 3240
13.2 Prevention of short circuit within a battery pack/Ht A Y 4G S Tl
Enough insulation layers between wiring and the cells shall be used to maintain extra safety protection. The battery pack
shall be structured with no short circuit within the battery pack, which may cause generation of smoke or firing.
FERAAIS [ 2 (BN A R BV E R T2 2P o ARSI A S EGEE L K R RRETE .
13.3 Prohibition of disassembly/Z% 11 7]
1) Never disassemble the cells
The disassembling may generate internal short circuit in the cell, which may cause gassing, firing, explosion, or other
problems.
2) Electrolyte is harmful
LIR battery should not have liquid from electrolyte flowing, but 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.
1) A EREI M,
PrEl A =% A AN ERRERS, 25 HEK . BXE. AF B HE .
2) HfEREHAEN
7 — RO EI R ~ HEARES - N IZETRDE A AR R B EE AR .
13.4 Prohibition of dumping of cells into fire//~N Z 2 HL A i 2] K
Never incinerate nor dispose the cells in fire. These may cause explosion of the cells, which is very dangerous and is
prohibited. N EAER M, HNZECRARIE, X IMRER, LA,
13.5 Prohibition of cells immersion into liquid such as water/Z: 112 8 Ht
The cells shall never be soaked with liquids such as water, seawater, drinks such as soft drinks, juices, coffee or others.
THANEERA AR RS T, GEK. K, RIREETOR. Bt iEescE Ry,
13.6 Battery cells replacement/5 it AT
The battery replacement shall be done only by either cells supplier or device supplier and never be done by the user.

SR R A A T R B A N R SRR > A E A TR L
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13.7 Prohibition of use of damaged cells/Z% 1E{# FH IR AT HAT
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.
The Cells with a smell of the electrolyte or a leakage shall be placed away from fire to avoid firing or explosion.
RO ATREAE Y PR TP R T 240 . R AH A RE, FHIEESEr, RMERTE, ArERirkE, LRSS, ~
TR X s Rt
FE AN SR FE R R 1B B L BRI » FOH TR L 12 A7 8 K A 6 E KRR I
14.Period of Warranty/{=[5HH
The period of warranty is one year from the date of shipment. PLS guarantees to give a replacement in case of cells with
defects proven due to manufacturing process instead of the customer abuse and misuse.
R CRIBTRA A HH 57 2 H BRED) —4F . AR A ERIE R AR RS AR P BRI A 2 T Pl SRR EE RS R, AR T5TR
H M
15.Storage of the Batteries/ HjfiHIFER
The batteries should be stored at room temperature, charged to about 30% to 50% of capacity.
We recommend that batteries be charged about once per half a year to prevent over discharge.
HOHN, SR 208 N, N FEE] 30% 2 50%HYHE . WK [FIfES, ENEFEETE—E LAY Ht i .
16.0ther The Chemical Reaction/EE{b2E N
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.
B AR SR A, i DARERS (B s s A A M RE 2 M, BIE R R A — B Rl A e . A0SR EE SR 27T
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17.Note/ ;=&
Any other items which are not covered in this specification shall be agreed by both parties.
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