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This specification is applied to the reference cell/battery
in this Specification and provided by Shandong Zhongxin
Dison Power Supply Co., Ltd, and which is compliance
with IEC61960-2011.

—. JMEE Outside View
5 Type No. IFR 18650
FRANFEAF R Material of Cell Can PN Nickel plated steel
FRFRZE & Rated capacity (0.2CsA) [500mAh4.8Wh
HE B & Rated Voltage 3.2V
I K78 FL LR Max. charge voltage 3.65V
JEL AL B Discharge cut-off voltage 2.00V 1
B2 K78 HL LA Max charge-current 1.0CsA ‘
=] LBl v
Bﬁ_j@\ RIUCHL B 2.0C5A
Max continuous discharge current
FVLE R (50D Diameter of bare cell 18.0£0.05mm
Ft 2 (J558) Height of bare cell 65.0£0.5mm =
<
b EE Cell Weight <42g ,83
PJBH Internal Impedance <70mQ T
(Max, at 1000Hz.) (FHLAS charged state)
J5 HL 7 i FrifE Standard charge 0.2 CsA X 6.5hrs
(CC/eV) P& Rapid charge 1 CsA X2.5hrs
o s FEHL Charge 0°C~60C
B £
Operation JH Discharge -20°C~60C
t: t N o o
emperature P47 Storage -10°C~45°C
=. BEMZE Curve chart of cingle cell
HEE
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/. HESMERE Performance of single cell

1. @®4LF M4 Chemical performance

ri? AE Ttem brife Standard WA 71 Testing method
1A BRAE R, REIRE 25°C +5°C, AHXHEE N 45% ~
80% HIZEFT, At 0.2CsA dREFS LG (LU BoA e i
TS B bR B 10024 B, SR A TE, BRI 2D, #E 10min, 4
”‘FF*??E}EQ HL | (Discharge capacity/Rated capacity) AILL0.5CsA. 1.0CsA BT Z TR HLIE 2.0V, ZEFF =K,
1 Difhfrge A> 0.5CARIP U Yk EIRE, AEIRREESR CFRD. At vandard
performance ‘B) 1'0?5A /95/? atmospheric pressure, RT=25C+5C and RH=45%80%, after
on room by G AN R Pt 0.2CsA standard charge (this is the standard charge method if
temperature | Charge and discharge curves must be flat | without specific instruction), rest for 10min; then discharge the
| and.smooth cell at 0.5CsA and 1.0CsA respectively till cut-off voltage 2.0V. If
one time within 3 cycles the requirenient is met with (the same
below), it stands for in compliance with the standard.
RIRREZ IR E85% R bAE e S, TFERE 28 K, L 0.2CsA JiHLE 2.0V,
H AT AR Residual capacity =>Rated capacity*85% 05 B Vb R A 25 55 0.5C5A/0.5CsA T & FL yb KT B 5 & .
Frfie PR = bR AR A 90 % AR =, S RIA BRI, BIAFIRR R . After
2 Ch?‘rge Restored capacity =Rated capacity*90% standard charge, store the cell for 28 days in open circuit, then
retention on TP B R RN R <3 % discharge at 0.2CsA to cut-off voltage 2.0V, measure the
temg)eorr;]ture Rate of OCV decrease <3 % capacity remained; measure the restored capacity by
0.5C5A/0G.5CsA (0.5C charge and discharge). If one of 3 cycles
meets the required, it stands for in compliance with the standard.
RIARA B =W 180% b bR AS R R T 6042 C IR IR AP 7 K
g | odual capacity lnitial capacity™80% | g it 22 L T AL 20, HFL0.2CA OB 2. 0V,
it WAL = 1 00% IR 058 45 0.5CSAV0.5CSA JIHREHA I 1K 53
3 Charge Restored capacity =Initial capacity*20% After standard charge, store the cell at 60+2°C in constant
retention on F i W BBl /N 3 <5 % temperature and humidity oven for 7 days; then take out and rest
high Rate of OCV decrease<:3% at room temperature for 2 h, discharge at 0.2CsA to cut-off
temperature P BHEE IR <55% voltage 2.0V, measure the capacity remained. Then measure the
Rate of IR increase<55% restored capacity by 0.5CsA/0.5CsA (1C charge and discharge).
PRAEFEHUE,EL 0.5CsA TR 24 1L HUE 2.0V 4 % 15min, DLt
4 WEIR BE IR E*80% i fEFA 2000 K. After standard charge, discharge the cell at
Cycle life Capacity =Rated capacity*80% 0.5CsA to cut-off voltage 2.0V, rest for 15min; repeat for 2000
cycles.
=S ~
U2CsA JECHL I [ Duration at 0.2CsA | Hijlb 7% 3.65£0.02V J5, 2 MISHEITE 3 M. 6 AL 12
e = 45h. AH R, BLO02CsA HEAT A IE % ORI A 48 U DL
W AETERE Duration after 3 months’ storage=4.5h; 0.2C5A/0.2CsA fif 3 Jic I BRI ]« After CC charge
5 Storage 47 6 /™ H [ i =4.25h; to 3.65V+0.02V, store the cell at room temperature respectively for

Duration after 6 months’ storage=4.25h;
WAE 12 AN H B L =4h
Duration after 12 months’ storage=4h.

3 months, 6 months and 12 months; discharge the cell at 0.2CsA
and record the duration. Then charge the cell at 0.2C and discharge
at 0.2C for 3 cycles, record the duration.
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2. FBiE H A Acclimation performance

=]
rif H ltem brife Standard WA 7712 Testing method
LR HER LS, (EMSEIREN 75 CHIZFAT FITERIAE 48h,
JETE-20 CHAF FIFERIE 6h, JETEZFIRAM FHFEEIE 24h,
ST b S . AP . e et b
No fire, No explosion \fter ge, place the cell al or in open
performance circuit state; then store the cell at-20 C for 6h, and remove to
room temperature for 24h, after that discharge the cell at 1CsA to
2.0V. Charge and discharge at 1CsA for 3 cycles.
W EJFTR 4 8 Discharge capacity after | HjlbRiE7e S, BTN 4045°C, HIGHREEA 95% [ 1H R
fHEIRAPERE | storage / K5 FK % B Rated capacity | 1HIRAT T, #E 168h 5, HUH dbHE E 2b, LLACSA BIHLZE 2.0V,
5 Constant 100%>60% After standard charge, place the cell at 40+5°C and RH=95% in
damp heat AR I BAR T . ANE M. ARIE constant temperature and humidity oven for 168h; take out the cell
property No obvious deformation, No smoke, No | and store at room temperature for 2h, then discharge at 1CsA to
explosion 2.0V.
PRAEFE LG, K AR S R ORI O 1.0m AL E
: M XYZ IESRGNATi 1A H RIS AEARBR b o RV 58 B i i
pogpkpe | ORI AR AR (LR, JAIE B 1CsA FCBEE 2.0V, I ML ) 81 A A i
3 Drop test NO smo%(e, No ﬁre, No ex.ploswn After standard charge, drop the cell from a min. height of 1.0m per
JECHLIR 8] Duration>51min axis of XYZ axes for 6 directions to hard board. Test the final state
of the cell after the dropping completed, then discharge at 1CsA to
2.0V and measure the capacity/duration remained.
i B AT AR Capacity after storage/40l | FaIIRAEF LS, 7 60+£2°C 4 1F NIE I E 3h. LL 0.5CsA il
TR %E 2% Rated capacity x100% Z 20V, RIEEEEAM R E, KIER 022 C
FlichERe | A)60 °CHE>95%:; /-10+2 °C/-2042 °C (L 75 AH ML (1 18 2% fF T 4l & 20h, LA
4 Discharge B)0 °CHt>85% 0.2CsA & X B2 ) 28 B 5 &, R AR EIRIRES T E 2h.
performance at | C)-10 °CH>70%; After standard charge, store the cell at constant temperature of
different D)-20 °CH>50%. 60+2 °C for 3h, discharge at 0.2CsA to 2.0V, Repeat this test
temperatures LA E M. AMREE. Ak, respectively at 0£2 ‘C/-10+2 °C/-204+2 °C; and finally store the cell
No smoke, No explosion. No fire. at room temperature for 2 h.
RUBFR R G, R RS, ARSI G L, N R
BIPRFRAR BE I HRIE B BGRB8 X Y Z =TTy
i) _E A\ 10Hz~55Hz JEH 35k ) 30min, 357157 /3 Toct/min:
After standard charge, fix the cell to vibration table, adjust the
Tl 42 2% & Residual capacity>4¥] 46 %5 & | frequency and relative amplitude of the vibration-on the machine,
Initial capacity *95 % and along XYZ axes subject to vibration and cycling of frequency
YRBhFABE | B/ 559 Rate of Voltage decrease<0.5% from 11Hz to 55Hz for 30mins with speed ¢f loct/min.
5 &R RE B3 Py P A 22 Rate of IR increase<20% | A)JRENHIZ Frequency of vibration: 10Hz~30Hz
Vibration test | iy Sh AR T S A5 5. AEME. AERLE MFIE(E (HHRIE) Displacement arnplitude(single amplitude):
No obvious deformation, No smoke, No 0.38mm
explosion B)RBIHIZH Frequency of vibration: 30Hz~55Hz
PLABIRAE (B4R ) Displacement amplitude(single amplitude):
0.19mm.
FASE H 5 BL 0.5CsA/0.5CsA Tl & VBRI AR 45 5 Measure the
residual capacity by 1C/1C after the frequency scanning completed..
%9k DA EAR#ER I — 2 RIE R X: Note: Definition of terms-in the above standard

(1) br#fERH: MR 20CL5CRIZME T, DL 0.2CsA F8HL, 4 it B ek 2 78 PRI FL s 3.65V I, 1K
FE I FTHL, BRI 78 H AL/ T EGE T 0.02CsA J5 15 18 78 HE. Standard charge: at room temperature 20°C+5°C, CC
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(2)

(3)
4

(5

(constant current) charge at 0.2CsA to voltage limit 3.65V and then CV(constant voltage) charge until charge current

becomes less or equal to 0.02CsA.

YIRS . HIHI R M0 . R . 2 N BH . Initial state: Initial Appearance, OCV and AC Internal
Resistance.

RZORZS : MBI &AM T 2% H s « 229t A FH » Final state: Final Appearance, OCV and AC Internal Resistance.
Tl R 255 FIh R R BRI 7 ) BB IR 25 5 - Residual capacity: The first time discharge capacity after
specific inspection/testing procedurcs.

PRI AR R A AR PP J5 » R S B2 78 OB AR A VR B2 )5 ROTB R 25 2. . Restored capacity: Through

repeated charge and discharge to restore the capacity of the cell, after specific inspection/ testing procedures.

H. AR EEEMNAF T Performance And Test Conditions

IN

25

A3 Appearance

RV AN 0B, oA, TR O RIR LR, TEA T, e st B B B AN LR . The
appearance of the cell must be clean, no leakage, no obvious scars or mechanical damage, no deformation, no other

faults which will affect the value of the cell.

MR Testing instruments

& RASF P ER RS FE AN/ 0. 0lmme  The instrument for- dinension measurement must be equal or more
precision scale of 0.01mm

FLE R B AR AE BCE RS, WEEA/NF 10 KQ/V, Voltmeter: Standard class specified in the national standard
or more sensitive class having inner HLiiFR: B ZXFrHEECE RS, NS AR N BH AR RN LR/ T
0.01Q. Ammeter: Standard class specified in tiie national standard or more sensitive class. Total external resistance

including ammeter and wire is less than 0.01€.

A BELIURAS 2 A BELII A AR T v 2wt BEL BT (AC 1kHz LCR) » Impedance Meter: Impedance shall be measured

by a sinusoidal alternating current inethod (1kHz LCR meter).

3. iR (BRIEFAEUH) Test Conditions(unless specified)

I 5% Temperature: 20£5C; AHXFIEEE RH: 60+£20%; K5 Atmospheric pressure : 86 ~100Kpa.
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75 HHZHSRFME Performance of Battery Pack

1, FEASHE AL Basic Performance

A 5 Type No. IFR18650 6.4V3.0 Ah19. 2Wh
HEHF Assembly Form 2 3 2 EBHEFHR (2P2S+BMS)
SRS Type of Cell IFR18650 1500mAh
ANFEM B (B4R)  Material of Cell oy PELR Nickel plated steel
FRFRZE  Rated capacity (0.2C5A) \ 3. 0Ah
AR Min. capacity (0.2CsA) 2.95Ah
WiEHIE  Rated Voltage 6. 4V
FrEgHE  OCV (70% capacity ) 6. 4V~6. 7V
ARFTHHEE  Max Charge Voltage 7.3V )
AL Discharge Cut-off Voltage =4.0V "N
I KT HLyii Max Charge current 2. 4A V ]
H%li‘j_\‘jt‘é‘;ﬁ;ﬂ 7% Max Continuous Charge Current 2. 4A
—3:6 E’f_jﬂjg‘ Charge method FrfE Standard 600mA X 6:5hrs (Max. )
(EHU/EE)(CC/CV) HRi% Rapid 2. 4A X2 5hrs (Max. )
751 Charge 0C~060C, <85%RH
E'%{’EE'JE HCH Discharge -20C~60°C, <85%RH
Operation Temperature —
W47 Storage =10°C~45C, <85%RH

2. EEYREE Major BOM (FTAYENAZ ROHS. REACH S RER)

No. | ¥1%l4 Materials HiFg TS Specification & QTY
1 L5 Cell IFR18650 1500mAh 4
2 f-1R BMS TP-DS-20030F 1
5 | Bk Wires with | 9039 20006 20, M MEZFO2BI09P S Sh |
connector #& 150+ 5mm

4 B backboard

PVC Bt : KxFExE: 165%20%1. bmm
d4. 2 [HFL, FLEE 145mm

5 4% Overall packing

W PVC #4iE

(e}

Jf Size(Max.)

134mm*23mm*38mm
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+. HMALEE Structure of battery pack: HA7 (mm)
204 - 133 15015
\@
N
- - T ——— g
- : N BiS
165 L3
165
1. HEFEERKEESE Performance parameter
| bRk
= F‘T /w:/vl:l \T/ﬁ"“ M 1= : \L
F5 S| 5 K 5 ﬁ/zﬁ&lﬁ%_l_%d\ﬁ s | B LSk v
AFEHAI S | Vper [BE RS BRIN A 3.875 3.900 | 3.925 vV
o R R [0V e B R 0.7 | L0 | 13
4.1 | 7y ; . N
AR | Vrprr (B RIBOIRAC 3. 400 3.450 | 3.500 | V
i 7k S 77 LRSI {iSE NS/ F=KE
RREAS IS | Vpero (BRI 1. 950 2.000 | 2.050 | V
s | TSR A AR N ] |tV DTy [ SR AR IR A 89 128 167 ms
4.2 | iR 0 e A
WBCEMEER | VR (B H RSB 2.437 | 2.500 | 2.563 | V
U T = -\ ERSI/I-]
AR E | VpeTs (B RSB 0.185 | 0.200 | 0.215 | V
4.3 gy | SRR R Ipp  |BHEEARG BRI 6.5 9.5 12.50 ] A
0 ZEE 3R s ] tVpers [H ARSI 8 12 16 | ms
IR B 77 50 W 71 %%
A . WOAERI A | Tsport |8 HARTHIAIL 150 | 300 { 500 [ ws
T | DA AR B 2% A JiH# W T A R S e e LR
4.5| AR RGBS Rps |8 H ARG BRI 20 40 mQ
4.6 | SWFEHU | EE TAERFERIR | Ipp  |[BEAERPHRINR 40 | 8.0 | wA
4.7 | AN PR BRI 4 E FL I Tpwn B ARG AR IR X N\ 1.2 2.0 HA
4.8 | HAI TR S i i FELAEL Rs JIHE& | KQ
4.9 | NTC HiFH T ity FLFEAR Rt JIH& KQ
Ic
4.10| FeHLHLIR R 7e B LI IERTTNEER/ / / 2.4 A
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I
4. 11| JECHLHLIR Fro TAEH LT3R / / 2.4 A
1
4. 1200 75 e s OV I B TS T RE | B m G 0 %
4,13 WA T2 1 RETaE: 22°C~28C BTG 45%~85%RH
4,14 peel gl paanle] 3NH

Z%EEZE T Caution in Transportation

1. IS S M S IR ], R Gt s BE TS R 2 R B R . The outside packing for Lithium battery must be
strong enough to prevent from damage during carriage or due to vibraticii in transportation.

2, TRk AN 2 ) ol B A M2 R T 4 AR H i 7 5 32 . Outside packing is prohibited being pressed by other
heavy load, so as to avoid the battery being pressed.

3. BN ORYT LA A, TR R — B2 N AT S AT e 1 R R Y ) T B2 fil . Battery must be protected from
short circuit, and preventive measures must be taken to avoid contacting conductive materials in the same package which
may lead to short-circuit.

4. P K SRR — I8 5, 5 S2 9 50E W K - Must avoid transportation with liquids, like water; Avoid damp,
raining or watering on it.

5. HNTEFH (40-70%) IR T iE%i. Must be transported at half-charged state (40~70%)

6. AL AR RS R, IBHI 5 (L. If transported after installed in equipment, must guarantee:

6.1 B8 NBEAT [ 2 CARK 1F AR A5 3% P Re 3, REBH 1E FEth 7E 32 $iids 7 7 40 5 3l  The equipment must be fixed to prevent
the battery from moving in the package, and measures must be taken to prevent the battery from starting operation in
accident during transportation.

6.2 AN N AE S B 7K, BRIE I T A A (I ZERHES)IE BB K, B AR e A B RIS RF /i C 28 B4 Ui R TE . The outside
packing shall be water-proof, or by using inner polybag as lining for water-proof purpose, unless tiie stiucture of
equipment itself hias the feature of water-proof.

7. b LA s, ANV AU 9 KA AR, WA IR Tl RS, ORI A F TR
8244 L. if to ship by Air, the outside packing must be labeled Class 9 Hazardous Goods, and must be put on
operation label ONLY FULL CARGO TRANSPORT, and the certificates and docurients needed by carrier must be
provided

FAEEEFE T Caution in Storage

1. B RSAEAE T-10°C ~45°Cilid . BT ERIIZE M . Lithiunt battery must be stored at -10°C ~45°C in clean, dry and
ventilated room place.
2. FARNZEE, BESFE L. %% . The package must be strong enough to avoid the Lithium battery being crushed or
crimped.
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3. B KRS R, 2R3 R 5% . Must be store far away from the fire and heat sources, and from strong magnetic
circumstances.
4. GRS B Nk K . Avoid contacting corrosive materials, Keep away from moisture,
raining and water.
5. FEdmAAEEE AR, B 6 AN H T —IRFUA T o Charge and discharge the battery for 1 cycle every 6 months during
storage.
T B A IS H I R EE H I Warniag and Caution in Use
BTk E AT RE R AR . R BIE, S E R LR PP . To prevent the battery from leakage, heating or
explosion, the following measures must be taken:

#®

4 | Warning!
FEERNG IR NI AKEK T, GRAFA I, N B T AR T3R5 . Do not immerse the cell/battery in
water or sea water, it should be kept in cool and dry place.
AR IR AR RIS, Wk, INARER S A B . Do not use/expose the cell/battery to extreme heat
sources, like fire or heater.
70 HL I IE 2 B S T FE I FH SR HL 28 o Use the special Li-ion charger to charge the cell/battery.
PEAR AR E TR /8 B . Do not reverse the polarity of the cell/battery for any reason.
PPAR 6 L L B N\ HL YR 4 2 . Do not connect cell to the plug socket or car-cigarette-plug.
A R H I E T ki #dEs F . Do not throw the cell/battery into heater or fire.
b &R SR b IE S . Do not connect the cell/battery with metal directly.
2K dh S 4 g, ik Je . TS — Rz 47 . Do not handle or store with metallic like necklaces, coins
or hairpins, etc.
bR B . ERESHE S . Do not strike the cell/battery by hammer or tread it.
0 BB R A AT T E L E R #5017 it . Do not make the direct soldering onto a cell/battery or drive
a nail into the cell/battery.

'3 !Caution

ZRIEFE IR T GAARIBHDE T BRSOV ) (B E A, R ATRE S SR I . A K BT RE
KR, FFfndlkE . Do not use or leave tiie cell in high temp.(under the blazing sun or in hot car),to avoid fire,
disabled or life shorter of the cell.
AR \EAE SR AR 7 (E R, S G R b 2 R R E, R A L AR S Do not use the
cell/cell under strong static or magnetic field, to avoid destroying of the protect device; or lead to safety risk.
n SR R R A R I N IR, TN B KR IR R L RLR R IR YT, 5 eAh HHRS .
If the electrolyte came into the eyes, do not rub, you should wash with water and contact a doctor at once.
IR AR R R AR AREEA . A SRR IR R, S RIRE H ke B Bl
HL#s A2 2 (= H . If find any peculiar smell, heat, color change, distortion of the cell or there is any abnormity
in using, storiiig or charging process, you should take it from the device or charger and stop its use;
R eI, 8 R AR AR AT R S B AN R DIRE 2R 2. To avoid bad contact or function
disabied, please use a dry cloth to clean the battery if it is dirty;
e BN A AR AR, DABGES K. #R)E. Wasted cells/battery should be packed with a insulated paper,
to avoid fire or explosion.
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