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1. SCOPE % H

This specification is applied to the reference battery in this specification and manufactured by ShenZhen CLN

Electronics Co.,Ltd

A A E ] TAARH BT A AR D HE L A PR A R - R S i .

2. Product Specification BN H

No. Item Rated Performance Remark
Typical Standard discharge0.2
SR “ h C(88mA) after Standard
Rated Capacity -
1 o o charge
JE A 1L inimum L
& 420mAh i 7 LS BL
IR NEE
0.2C88mA JitHL
2 Cell Model No. H1 #5374 45 502535
Nominal Voltage
3 X i 39V
rFa LU
End Voltage of Discharge
4 ) 3.0V
LR HUE
Standard Charge Voltage
5 s S 424002V
FrifE FEHL HUH:
Internal resistance
i measured at 1KHz after
Initial Impedance
6 —— <300mQ 50% charge
FRARET 1IKHz 22
LA A L
Constant Current 0.5C o
Charging time:
4 Standard Charge Constant Voltage 4.2V 0.05C Cut-off ah
. R S approx.
fE L 0.5C tEifi eI 4.2V, [HE 7L .
’ v g FEHLIN ] A2y 4h
FIHLEE) 0.05C ik
Constant Current 0.2C End voltage
Standard Discharge
8 ] 3.0V
L ooy : i
0.2C i AeLE] 3.0V HUk il
Constant Current 1.0C .
Charging time:
g Fast charge Constant Voltage 4.2V,0.05C Cut-off 24
s3p 5 e SR, approx
PR 7 1.0C fHifi L3 4.2V, fERAEH ) )
R e Fe U] KEZ
FIHLEE) 0.05C #k
; Constant Current 1.0C.End voltage
iii Fast discharge i
PR AL o i
1.0C et i iE) 3.0V ik akh:
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Max. Continuous Charge Current

11 SEEm e g, 7 1.0OCmA
TN FE LI
Max. Continuous Discharge Current
e SR S 2000
Operation Temperature Range Charge 7 HL: 0~45T
s 60+25%R.H.
13 Pl Discharge Ji{iL: -20~60C
lyear % -20~25C
Storable Temperature Range 5 hs = F 2040C B SRR
months —7~ F] - g
14 A : '
Iweek —Ji]  -20~60C
15 Weight it Approx £4:12g Battery pack Hijli{i,
Height 5: Max.35.5mm
Dimension Battery pack
16 ) Width % : Max.25.5mm .
jeot it

Thickness /£:Max.5.2mm

Performance And Test Conditions

3.1

32

33

Standard Test Conditions b HERI it {1
Test should be conducted with new batteries within one week after shipment from our factory and the batterys
shall not be cycled more than five times before the test. Unless otherwise defined, test and measurement shall be
done under temperature of 20+5°C and relative humidity of 45~85%. If it is judged that the test results are not
affected by such conditions, the tests may be conducted at temperature 15~30°C and humidity 25~85%RH.
BCAZEAE R 1 ) ANEE LA B E L, HAGEAT S T LB SO aiE . B b,
IR 2o 2045°C, MRS 46~85% M 44 F FalbAT. filites s Ml 45 A il 1520,
At ] AERLE 15~30°C, HIXRAE 25~85%RH (1) &A1} FilkfT
Measuring Instrument or Apparatus il is{ {34 2% it
3.2.1 Dimension Measuring Instrument J{~J Jil {3 7%

The dimension measurement shall be implemented by instruments with equal or more

precision scale of 0.0l mm.

JUST 3R 2% SLPRS FER 2% AT 0.01 mm precision scale of 0.01mm.
3.2.2 Voltmeter {45

Standard class specified in the national standard or more sensitive class having inner impedance more

than 10kQ/V

FEEI [H AR HER 2 U TR R ] AU S R (), B U i BN ANT 10k Q@
3.2.3 Ammeter %H X

Standard class specified in the national standard or more sensitive class. Total external

resistance including ammeter and wire is less than 0.01Q.

JEEIE [ SRR HER o R SR R oL RE ST 1, Q0T VUL 48 B A S ARBI NN T- 0.01 @
3.2.4 Impedance Meter B[ {X

Impedance shall be measured by a sinusoidal alternating current method (1kHz LCR meter).

P 0 s 3 B B 2 dEBH % (1kHZ LCR)
Standard Charge'\Discharge(For bare battery)fifE7S it G F L)

3.3.1 Standard Charge : Test procedure and its criteria are referred as follows:
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prifE e L, WL R A bRHE LT R
0.5C =220mA

Charging shall consist of charging at a 0.5C constant current rate until the battery reaches 42V. The
battery shall then be charged at constant voltage of 4.2V while tapering the charge current. Charging
shall be terminated when the charging current has tapered to 0.05 C. Charge time: Approx 4.0h, the
battery shall demonstrate no permanent degradation when charged between 0 °C and 45 °C.
HIRl S 0.5C T 7 4% 4.2V, 24 78 HLHUATZ BTACINRT L 4.2V 18 e 78 S HLITRCDN 31 0.05 C, FeHL
IAZ N 4 AN . 7E 0°C-45C P L HLIR S AR A Bt

3.3.2 Standard Discharge frifEii L
0.2C =88mA
Batterys shall be discharged at a constant current of 0.2C to 3.0V @ 20° = 5C
HIRlEL 0.2 C fEHERUHLAE 3.0V @ 20°+ 5C

3.3.3 If no otherwise specified, the rest time between charging and discharging around to 30min.
RS, B FE L (R B 30 234

3.4 Appearance

There shall be no such defect as flaw, crack, rust, leakage, which may adversely affect commercial value of

battery.

HUBA R N BRI, MR, Vol AERE. WEICE R 1T 0 A R A 7.

3.5 Initial Performance Test #J%EGER

Item Jii F Measuring Procedure i ifi Requirements %3k
5 The open-circuit voltage shall be measured within 24 | >4.08V
Open-Circuit Voltage
> : hours after standard charge.
TFER LI

FRUEFEHLIG 24 /NP §0 i TER HUHS
The Impedance shall be measured in an alternating | <300mQ
AC Impedance current method (1kHz LCR meter) after standard
HIRACHT HLBH charge at 20£5°C.

FHURA T, MEILAC 1KHZ FRACHiEbT
The capacity on 0.2C discharge shall be measured

Nominal Capacity Discharge Capacity
S A after standard charge at 20£5°C. >440mAl

20:5°CbRER UG, M 0.2C el ght
3.6 Temperature Dependence of Capacity A~ [l /& 75
Batterys shall be charged per 3.3.1. And discharged @0.2C t03.0 volts. Except to be discharged at temperatures
per Table 3. Batterys 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 battery at each temperature shall be compared to the
capacity achieved at 23 °C and the percentage shall be calculated. Each battery shall meet or exceed the
requirements as below table
HUibdg 3.3.1 BlE Ae L. 54 3 M rh ey, b A S (SRR S R 3 it 7E
FE A BN AVIN T4 3 (3K

Discharge Temperature

TR

-10C 0cC 23°C 60°C
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Discharge C ity (0.2C)
£ ooty 50% 80% 100% 95%
BOLEE (020
3.7 Cycle Life and Leakage-Proof i ¥ Af i ik it
No. Item Criteria Test Conditions
Carry out 400cycle charging/
. Discharging in the below condition.
. Higher than 70% of | =
Cycle Life . . i 400 0, FeRCUdE AR 460
e the Initial Capacities y
1 WA g i @ Charge 72 1{1:CC/CV,0.5C, 4.2V, 0.05C cut off
(0.5C) e @ Discharge /i{{11:0.5C upto 3.0V
. ischarge :0.5C upto 3.
TR A R 70% A
@®Rest Time $7:30min.
@ Temperature it [#:20£5C
... | After full charge, store at 60+3C
No leakage J:illFikg
Leakage-Proof i 60+10%RH for | month.
2 N (visual inspection H SR T Gt = g ey
Wl i) PrfERHLR A T G ERLE 6043°C, M
60+ 10%RH Fiififr 4~ H

4. Mechanical Characteristics and Safety Test FIARHF#E K& Z2 R
Mechanical Characteristics L4514

Items Test Condition and Method Criteria
After standard charging. Fixed the battery to vibration table and K s
subjected to vibration cycling that the frequency is to be varied No fire

Vibration Test | at the rate of 1Hz per minute between 10Hz and 55Hz.The N explogion
ez | excursion of the vibration for 30minutes per axis of XYZ axis. R, Aot
A bR s MBI E ER AN G b WY XL YL Z =T )RS &, Z:;gk'f
30 43P, HRIE 1.6mm, PRAHTHE S 10Hz~55Hz, 3 EE(L 1HZ. '
No leakage
Drop Test The battery is to be dropped from a height of 1 meter twice onto | No fire '
ki concrete ground. , - 4 {Qo explosion
A RHE S HUS LA 1K FERRE SR RE iR 2 9K ANk, ANk
Ko AHE
Safety Test % 4%l
BATTERY
ITEM TEST METHOD #i: /s 2 RESULTS
CONDITION
Fresh. Crush between two flat plates. Applied force is | Noleakage, No f
Crush about 13kN(1.72Mpa) for 30min. No explosion
: Full charged " N e s R
B " P AR A PR T G AR, B 13KN | ANk, ASE K
(L.72Mpa) (91ER s, HAREEOREY 30 200h | ANHEE
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Each test sample battery, in turn, is to be short-
circuited by connecting the (+) and (-) terminals
A of the battery with a Cu wire having a maximum | No leakage, No fire
Short-Circuit Fresh,
resistance load of 0.1Q.Tests are to be conducted | No explosion

20C Full charged 2082°C)) i, ARk
o = g o8 at room temperature X NN, S
W | e [ oo oee P I R

{EFUML 2T 20 £ 2°CRUHE PR R Y IE | AR

TR e A Fte e A i A A R - 2R

AN 0.1 @

Each test sample battery, in turn, is to be short-

circuited by connecting the (+) and (-) terminals

of the battery with a Cu wire having a maximum | No leakage, No fire
Short-Circuit Fresh, i i

resistance load of 0.1Q.Tests are to be conducted | No explosion

60C Full charged - fure(6042C ) TR, Ak

e AR at tempera - Nk, ANES.
W | e | |

EHIF 2T 60 4 2°CHUAREEA PG B I IE | AR
7 e A e e A £l L b A S - 2
AN 0.1 @
A 56mm diameter bar is inlayed into the bottom
of a 10kg weight. And the weight is to be dropped
e from a height of Im onto a sample battery and | No leakage, No fire
Impact o then the bar will be across the center of the | Noexplosion
Full charged T .
it — sample. ANl ASE K
4k Efe 2 Somm () [ FERCA fEHU R o, | ANHBREE
H5 10K g (F1FEAE M 1m 7508 T B9 T frith
figept i
No leakage, No fire

Forced Fresh, .

2 Discharge ata current of ICmA for 2.5h. No explosion
Discharge | Fullchareed | )\ st 2.5 Aot A, AoRK
sasia i ) LY .5 /NI iR, AR
Al ik 7 i 7E L T

5. Protection Circuit Board 3 £RBEHR

5.1 HASHI

Name Jge i) K L
Over Charge Detect Voltage i:f 78 f£47 L He 4.25 4.30 4.35 A
Over Discharge Detect Voltage il ({4 4 Hi 2.85 3.0 3.1 A
Excess Current if HLfE 2.0 - 6.0 A

Supply Current | {E§f#E 10 nA

Internal Resistance in normal operation P4 Bl 70 mQ
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5.2 JAEEME

|
Rl
3_{vop
== w
6 lvss
DO o W
- Ll ~
23| 51 s [5] lsz
B Ao <>
5.4 (RIS ENS
H s %R o &k
2110CB 2% [ 5 4% Control IC I U2
8205 2 7] 75 H MOSFET 1 Ul
100Q (0603/0402) Resistor 1 R1
IKQ (0603/0402) Resistor 1 R2
0.1uF (0603/0402) Capacitor 1 Cl

*Possibly be substituted by other model IC
* Lead —Free

6. Handling of Batterys Hh#R{EF M

6.1 Consideration of strength of film package {1, % [Jé 1 £ 47 1
1)Aluminium laminated film Easily damaged by sharp edge parts such as pins and needles, comparing with
metal- can-cased LIB.
ERHEE QU P R R T o I 7 DR O - FAL e s/ 3 7 i U O 1 N -
2).Sealed edge May be damaged by heat above 100°C.
Bih AR 100°C LA L LUK RS 47 4t W 41 25 B (i 32 40

6.2 Prohibition short circuit 4% 11 Hijtb 1 8%
Never make short circuit battery. It generates very high current which causes heating of the bat
may cause electrolyte leakage, gassing or explosion that are very dangerous. The LIP tabs may

short-circuited by putting them on conductive surface.(Such outer short circuit may lead to heat g
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and damage of the battery.) An appropriate circuitry with PCM shall be employed to protect accidental
short circuit of the battery pack.
A LA B . R 23 A AR (0 LT T A e A A L AR R A R AR e A
fE B ). W e P A IR R B R, SRR B2 B BUR M B i . BB ANE 4 1
PR B AT LAYE AR SRR OR 4P L.
6.3 Mechanical shock HLi{ el
LIP batterys have less mechanical endurance than metal-can-cased LIB. Falling, hitting, bending, etc. may
cause degradation of LIP characteristics.
WG Wit b G e 5 J TR ML b A U A S
i BN, A AT e BEACR S  LB t PE E
6.4 Handling of tabs 74 {34 & i
The LIP tabs are not exceedingly sturdy, especially the aluminium tabs for the terminal. Do not put much
force on LIP tabs. (Aluminium tab may easily be torn off by shear force.) Do not bend tabs .
Bl M PUBER EEIFER A, R . B
. Notice for Designing Battery Pack B8 8 vHE B HIH
7.1 Pack toughness #h5¢ 547 [
Battery pack should have sufficient strength and the LIP battery inside should be protected from
mechanical shocks.
LB ARSI A% AT L5 (AU 358 EE 55 15 Al Y SR SZ LB o
7.2 Battery fixing HLilh 8] 52
The LIP battery should be fixed to the battery pack by its large surface area. No battery movement in the
battery pack should be allowed.
FLL B AT B T IVAZ [ 52 e AR aE by e fm i AN RE A A 4.
7.3 Inside design PN i i1
No sharp edge components should be inside the pack containing the LIP battery.
A PR 2 LB v S R AN N A e BLiA
7.4 Tab connection 1 5 i 4%
Ultrasonic welding is recommended for LIP tab connection method. Battery pack should be designed that
shear force are not applied to the LIP tabs.
RS P P SR s A SR AR AN A )
7.5 For mishaps %} 4 4i{f
Battery pack should be designed not to generate heat even when leakage occurs due to mishaps.
R TR AR ShSE BT N HE R L B e AN S R
1) Isolate PCM (Protection Circuit Module) from leaked electrolyte as perfectly as possible.
SRR LR 1598 I (1 HL A S 1 T
2) Avoid narrow spacing between bare circuit patterns with different voltage.(Including around co
CEAN [ (7 L R 0T 388 4t B/ ) BE (¥4 i ot —— (0 4 4k JA [
3) LIP battery should not have liquid from electrolyte, but in case If leaked electrolyte touches b:
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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.

WA WP AN AR B AU A, (B - FUR A U e e BRI T, s etk
FLAT GE 2 ARG U0 i RIS i d 1, WIRESRIE AR 8 . DRAP B VT 0 & s IR 2

. Notice for Assembling Battery Pack H 3SRy BB
8.1 fEHL RS i B rh AN e VFE . e o Ak A B 4
. Others HAth

9.1 Battery connection H1jthifE 4%

1) Direct soldering of wire leads or devices to the battery is strictly prohibited.

TR A 5| Sl a6 B I

2) Lead tabs with pre-soldered wiring shall be spot welded to the batterys. Direct soldering may cause
damage of components, such as separator and insulator, by heat generation.

By (e 1 R BTV S s B0l b, B SR MR 7 R 2 L (B A B A
Sk AR,

9.2 Prevention of short circuit within a battery pack HLlb P {4 (1] 5 8% 79 By

9.

w

9.4

9.

W

Enough insulation layers between wiring and the batterys 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.

FEHLIB RS | 2R 2 [ %A L WS 42 L T e A 0040 . i iy E 2R W AT 3 BRSERZ K
4 8% W Bl

Prohibition of disassembly 4% - ff !

1) Never disassemble the batterys the disassembling may generate internal short circuit in the battery,
which may cause gassing, fining, explosion, or other problems.

ANEFREIRIE, FREN S A E I A TR, SRR K. A AR A S )

2) Electrolyte is harmful LIP 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.

WU AT REY, 7 WU Bt B B, IR NIRINE, I S7 B0 F 39 K sk A BGK B B A

Prohibition of dumping of batterys into fire A~ {0 Lt 5 {2 T~k op

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

AEAE B, WS BEOLB A, XA RER, L

Prohibition of batterys immersion into liquid such as water 4% 11 ¥2 j{d Hi it

The batterys shall never be soaked with liquids such as water, seawater, drinks such as soft drinl

coffee or others.

WA EAE AL R AR AR, IRBGAK, HE BARRICRE . AU, wnniF el e e

9.6 Battery batterys replacement {6l i jih

The battery replacement shall be done only by either batterys supplier or device supplier and neve
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10.

11.

12.

by the user.
S48l ) L A R R A PR sE Rk, T P ANEE B AT
9.7 Prohibition of use of damaged batterys % b {if HIHidA (17 Hiith
The batterys might be damaged during shipping by shock. If any abnormal features of the batterys are
found such as damages in a plastic envelop of the battery, deformation of the battery package, smelling of
an electrolyte, an electrolyte leakage and others, the batterys shall never be used any more.
The Batterys with a smell of the electrolyte or a leakage shall be placed away from fire to avoid firing or
explosion.
AR BELE ) T R T A2 Bt UK BIHLR A R R, B RUR, Ak BT, AL
(IWRIE L B, AVE P H]IX 2.
P S SR LSRR VR 8 BRARG $, LU M N S S R SRk K AR
Period of Warranty £f/i
The period of warranty is one year from the date of shipment. S.C Power guarantees to give a replacement in case
of batterys with defects proven due to manufacturing process instead of the customers abuse and misuse.
FL 0 £ ST U AN B 22 SRR DR 45 o LA P et e (R B A ) G R v T BRI AN e T PR
B s ARG R, A 24 n) B2 SR 4 L .
Storing the Batteries HAMMFFI
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 year to prevent over discharge.
AN YRS R AR, NS B 30% 8 50% MIHUE . WHKI WA, R AR TS M BABH ik it i
G
Other The Chemical Reaction JtAhft 23 RN
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.
£ T Hut A B P2y ROy JSCRE, BT LABE IS i (485 vt v e 22 B AIC,  BIAIL A7 AR — BN Wl iy AN
Fle AL Z -t 7e L T8O B0 TR PR 83 S8 P i T AS AR B (B IR [ P, 25 A vl (e L AR
ol 2 AR RO B R RO W RO A R AR T, B R IR, il R T
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13. Battery Pack Dimension HijiR <}

S5 S &

RED wire

BLACK wire

—

PCM Position 4} 9/;
7

/4

s
N
et

Unit I mm E 5042 mm
Wire UL 1007#26 HOUSING - PCB 3817
H 35.5max. W 25.5max. T 5.2max.
Drawer | Checked Approved | Date
e 502535CLN
k)i
CLNID |

Page 11/11



