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1 &R TEE Scope
ARG G T AR 2 R TR AR BR A B A= IR B 1 i, e R RS T I 7 i P R A SR A
This specification shall be applied to Li-ion battery manufactured by GUANGDONG AN-ENERGY
TECHOLOGY CO.,LTD. It describes the product specification and using condition of the lithium ion battery.
2 72 fh Product
2.1 A FR Product Name: #5571 78 HiHEIh Lithium-ion rechargeable battery
2.2 #HATHriE Executive Standard : GB 31241-2014
2.3 HjhA'5 Battery Model: 901-818475-3S1P
2.4 =i UK Product Specification: 11.1V 4500mAh 49.95Wh

3 EAZH Key parameters

}“%‘

W% Content

Z¥ Parameters

£7F Remark

1

PRAKHL R

Nominal voltage

11.1v

ik
capacity

4550mAh (Typ)

4500mAh (Min)

0.2C JiCH, 9V Ak

A BEL

Impedance

200mQ (Max)

PrfE7E L LI

Nominal Charge current

1A

BT

Charge current max

2A

PRAETBCE FLA

Nominal discharge current

1A

BB L

Discharge current max

2A

FEHBIE R
Charge cut-off voltage

12.6V

JECHEL A LR L

Discharge cut-off voltage

oV

10

1o 78 H AR AP L
Overcharge detection
volItage

4.28+0. 035V

BRI TR R

11

it 7o LK R HL

Overcharge release voltage

4.1340. 05V

HHEETEKE

12

TR PRI R
Overdischarge detection
voltage

3.0£0. 08V

AL R

13

BRI B R
Overdischarge release
voltage

3.0+0.1V

FLER TR R

14

R GEROE VRIS i
Over current discharge
protection

4.5-75A
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_ , W i B AR Pk L B R A S
22 PR LR f . o
Disconnect the short-circuit load
23 TAEREE 10745C 78 Hi Charge
Operating Temperature 0755°C Jit #, Discharge
. -20°C~+30C /NF—4  Less than 1 year
A7 (CEH) p— -
24 +30°C +45°C INF=AF  Less than 3 months
Storage ( 50%S0C)
+45°C ~+60°C /NF—AH Less than 1 month

4. R 58 PCM Specification and characteristic

4.1 PCM it (at25C)
PCM specification (at 25°C)

24 S (H#R25T)
Parameter Parameter value(General temperature 237C)

TiH de sl R {7 L E ] FLAT

Ttem Min Type Max Unit
IE® T{EHE Operating voltage 2 24 v
BB E Overcharge testing veltage 4. 245 4.28 1. 315 v
R EHEE Overcharge renew voltage 4.08 4.13 4. 18 v
it FE R IEEN [A] Overcharge protect time 0.5 1 1.5 5
AR E SR Over charge protect reneWw mode Bzl &
BTk # R Charge over current detect veltage v
7 BT fR T IEIRAT [B] Charge over current protect delay time mS
#EHBITH Charge current J / A
M EE Overdizcharge testing voltage 2.92 3 3.08 v
A HEHEE Overdizcharge renew voltage 2.9 3 3.1 v
i R REE NS [A] Overdischarge protect delay time 50 100 150 mS
A HL R B 5, Over discharge protect renew mode nHEE
MR RMEE Overcurrent protect voltage 0.14 0.15 0. 16 L
i e L AR 3R AT [R] Overcurrent protect delay time a 10 15 mS
T Over eurrent 4.5 6 7.5 A
FRHEEMNEE Short protect testing voltage 0.9 1.2 1.5 v
5 IE R UEE NS [A] Short protect delay time 100 300 600 BSs
¥ EEHEE Battery belance start voltage 4.15 4,2 4,25 v
EE B HE Battery balance release voltage 4. 14 4.19 4. 24 v
¥ @ #Lif Battery balance current 39 45 a0 mA
E#EH Power consumption 33 BA
@ Internal resistance 20 35 50 m &)
C{E#F Operating temperature =30 80 T
TP E Storage tempersture —40 125 T
OVFHRINEE OV battery charge function 0. 000
BN R AR Maximum constant discharge current 3.0 A
B oS 1{f Maximum conztant charge current 3.0 A
FEHEEMIEE Charging High Temperature Protection 50 55 B0 T
SRR E  Discharge High Temperature Protection 50 55 0 T
FH{LEMIEME Charging Low Temperature Protection Temperaturs| T
TSR EE Discharge Low Temperature Protection T
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4.2 HEgJH#E Circuit Diagram
s
J1 U3 _
1 = R0 L ne  our - el
3 7 2 vop wNc
13 R1 =8 — e I3 a7
—— v T r VSS NC —
I COP VDD E R4 = Bl T3
5 VMP  VCI —= T 5 LR22 | | =i R23
4 DOP VCI G RG"" B 3 — NC ouT 1
014 T VIN VeI —5 Y » i
= 6 CDT VC4 1; - VDD NC —
— CCT CTL - AR el | Q8
" 8 E5 & Vs  SEL 10 i T vss N @
[—I NIC i e 1 [ NC — S
M RT | Ul s
I W24 1 N oOuT | 6 R25
5 R13
J3
ﬁ: ot RS2,
4.3 YR FEZ/FE B PCM key component list
F5 L2 B fr's | MEZH | ES R 6 I S O fih i
48+0.2 %20+0.2 * 1.0+0.1 (mm) YZC-352048-
1 PCB _ _ 1 |vi.2-ss254-]  #imik
FR-4, 04V-0, it JIBHE  265°C, WS HAT W,/ CHMES/ B/ G5 BL
2 {4 1C U1 S-8254A4P TSS0P16 | 1 PCS FL
3 MOSFET Q1B, Q2B 404407 Sop-8 2 PCS A0S
4 HIEIC U3-5 HY2213-BB34 SoT-23-6 | 3 PCS B
5 % FrMOSFET Q7-9 403400 50723 3 PCS A0S
6 5 A L C1-3, C5-6,C10-12 0.1UF/50V +10% X7R C0603 8 PCS =] =3
7 E L c7 2.2UF/25V +10% X7R C0805 1 PCS H
8 W5 F LI R13 51R+ 5% R0805 1 PCS HE
9 5 AL H R20, R22, R24 100R + 5% R0O603 3 PCS =] =3
10 5 A HLH R21, R23, R25 100R +5% R1206 3 PCS =
11 i A HLPH R4-6, RS, R11-12 1K +5% R0603 6 PCS HE
12 W5 A HEL I R1, R3 5. 1K+5% R0O603 2 PCS H =
13 W5 Fr FRL BE R2 IM+5% R0603 1 PCS =] =3
14 fr4 RS2 0. 025R/2W-1% R2512 1 PCS K
15 PTC F2 SMD1812P2605F/16 R1812 1 PCS o
JP02-BBSD-55'C (55 %
16 AT % F1 (A ffe by (), £ KL=60mn, R3] DIP-2 1 PCS B
¥ 2mm
- i FTYEF 14 B 8 52 . ; ;
] 7 W a1V B
17 UV Jiiz F1 CHFERHIT) WUV / /
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5. EHANIEH
5.1 M R~FE  (#A7mm) Dimension (Unit :mm)

100 +5mm
$E+t: mozmGR4E]E
=
&
b—
o
©
=
B Max85mm _ e | Max25m
5.2 HythF EEAE R
F5 LR A D HE
1 22NN 501-8184754500mAh 3pcs
2 LRF IR YZC-3S2048-V1.2-S8254-BL 1 pcs
3 B4 UL3302#20AWG 4T 2 £ 1E
6. 838  Packing Instruction

RERBEE . R SRS GP/T 191-2000 FZK
The photo, size and color of the mark are all comply with the requirement of GP/T 191-2000.

7.3 ARFEHR Technical indicators

7.1 H R ERE

Conventional electrical properties

[E]AKT 5h, i & 0.5h, 85 LA 0.5C HLJ M HL 228 1k HL
A RS, fAE 15min, BT T —DNARBCETER.

Charge the battery at 0.5C at ambient temperature of 23°C
+2 ‘Cuntil voltage reaches 12.6V, and then charge at

s %00 H k%7 5 bt
No. Test item Test method Criteria
711 | TR A FEIREGIR LN 23 C+2° C4 A, L 0.5C 7aHL, 4 HL ity

Cycle life JRISE] 12.6V i, SCAMEERE, #ubHRA 0.02C,

300 MEIJE, %
EIRFFRIE 80%
P

Capacity retention
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constant current to current less than or equal to
0.02C.Total charging time should not be more than 5
hours. After that, store the battery for 0.5 hour and
discharge at 0.5C to the cut-off voltage. When the
discharge is finished, store the battery for 15 minutes
before proceeding to the next charge and discharge cycle.

rate after 300
cycles should be
more than 80%

7.1.2

4|

e i 1 e
High

temperature
performance

M ARE R HL 7 AR LS, N 60°C+2°C I il 4 i 1E
i 2h, ZAJ5LL0.2C MR B2 bR %, TR A N AT
FIE bR o

ISR E, K I BOGHER IR E 20°C+5 CRIZKMFT
& 2h, SX)E HIEMANL,  RRFE A E bRt

Fully charge after standard charge, then the battery is to
be placed in 60°C+2°C high temperature chamber and
keep at that temperature for 2 hours and discharge at 0.2C
to the cut-off voltage. The discharging time should meet
the criteria.

After the test, take out the battery and place at ambient
temperature of 20°C+5°C for 2 hours. Visually inspect the
battery and the battery should meet the criteria.

T H, B ] B AN AR
F 285min. Hiill
SR TCAR T T
The discharging
time should not
be less than 285
min.

No cosmetic
deformation , no
rupture

7.1.3

G P RE
Low
temperature
performance

HL bR AE FE FEL T SRS, ON-10°C+2 C IR AR e
i 4h, RJ5LL0.2C B R LR g, T8I 8] LA A
FIE bR

ARG, KIS BGEE SR 20°C+5 CRIZKAF T
W& 2h, SR)E HIEMAN, RRFE ) E bRt

Fully charge after standard charge, then the battery is to
be placed in -10C+2Clow temperature chamber and
keep at that temperature for 4 hours and discharge at 0.2
C to the cut-off voltage. The discharging time should meet
the criteria.

After the test, take out the battery and place at ambient
temperature of 20°C+5°C for 2 hours. Visually inspect the
battery and the battery should meet the criteria

LR IS ) ANIS T
180min. it 4k
2.

The discharging
time should not
be less than 180
min.

No cosmetic
deformation ,no

rupture.

7.2 w4 VERE
(e AR 22 &M R I0 N I (R 5 it A0 25 1 R kAT )

FF5 BT H KT 58 b
No. Test item Test method Criteria
L br AR AR R L S, ¥ S B T 3 R, TR A
7.21 Il (5°C+2°C) /min Fl# 2SR % 130°C+2°C, FH-ARHE 10min L9 57 S 2 K RS 18
Thermal IRJEELH . Y.
abuse After standard charging, place the battery in an oven,

ramp the temperature at (5°C+1°C) /min to 130°C+2°C,
maintain the temperature for 10 minutes and take out the
battery.

No fire and no
explosion
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7.2.2

o 78 B AR
Overcharge
protection

R R e LS, I EL 2 (5 ARk R, 2C
HIE I E TS 7h,  HI R A e b

After standard charging, and then charge the battery at
constant voltage of 2 times of the nominal voltage and at
constant current of 2 C for 7 hours. After the test. The
battery should meet the criteria.

LR AR A
SRR, Rk
R

No leak, no venting,
no rupture, no fire

and no explosion.

7.2.3

LR
Over
discharge
protection

HIBAEFR IR A 20°C5°C x4, LL 0.2C JHHI &1L
HR A, A nx30Q TR 7Th,  FI RN RF& 1 8 A it
Discharge the battery at 0.2 C to the cut-off voltage at
ambient temperature of 20°C+5°C. And then discharge the
battery by connecting the battery to a load of nx30Q for 7
hours. After the test, the battery should meet the criteria.

s NS
SoORBEL Rk
RIRBAE .

No leak, no venting,
no rupture, no fire

and no explosion.

7.2.4

LR PR A
Shot-circuit
protection

R R 7S B FE LS, K IE AU H] 80mQ+20 mQ H
FHASHIEE 1h J5, HLib BT & e br it

After standard charging, and then short-circuit the battery
for 1 hour by connecting the positive and negative
terminals with a resistor of 80+20mQ. After the test, the
battery should meet the criteria.

FL L S AN AN
A AR AKX
FIAESE . No leak,
no venting, no
rupture, no fire and
no explosion.

7.2.5

T
Over
charge

HLHZ 0.2C TR B LR M, A A B R G E T8 X
B, EEEE AR T ERE R R, AR 3 C W
i, HIEN nx4.6V, SRJEXT LG 3C TR R, HEH
ORI nx4.6V, HLUR FIFEIL OA. HR56 I A2 Hh M Al f s
TR, RS 78 s T IA 3] 7h BOHEER B2 T B 2
FLIGMEAR 10°C, 45 A0R5% .

LR AT DSR2 B HTIE L FAATH o

discharge at constant current of 0.2C to the -cut-off
voltage, put the cell in fume hood. Add constant voltage &
current nx4.6V 3C to the cell. Charging it until the cell
reaches nx4.6V, charging current decreases to almost OA.
Record the temperature curve of the cell. When the cell
temperature decreases to about 10 C
reaching the peak temperature. End the test.
This test is performed without PCM

lower after

AR AR
No fire .
no explosion

7.2.6

%
Short circuit
Test

PAbRAE 78 B 7 S A8 J5 R A A R i 1 Fl vt B T e XU
R R IR AR (LR % S F R 80 mQ+20mQ). e it
AL VR FE AR, AT ER I (A B 24h BRHLBIR AT
R 2 LI (B AR 20%H, 25 A5

A LI T B A R L BB R IE UL T AT HY

Fully charge after standard discharge, the battery is to be
short-circuited by connecting the positive and negative
terminals of the battery with wire having a resistance load
of 80 mQ+20mQ. Monitor its temperature while testing,
until that last 24h or the temperature is less than 20% of

R AER K AERIE,
AN IR E AN =
150°C

No fire. no explosion
and high temperature
is less than 150°C
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peak temperature.
This test is performed without PCM

& B[ A R T
R e it AR HETS R 7 AR Bk B, ZRJR BL 1.0C FIHE | 90min,  HELANER K

GG . .
LS LB S 1) 7S FE ANRNE
7.2.7 | Forced ) S
discharde Discharge to the cut-off voltage, then a current of 1.0C | Charging time is not
i
g reverse charge battery less than 90min, no

fire, no explosion

8. R A ERE X Test methods and definitions
8.1 MIiXZ& 1+ Test conditions

BRIESARE, AR & 0SS SAE LR KA R kT

Unless otherwise specified, tests in this specification should be conducted at the following atmospheric
conditions:

HE: 20°C5°C;

Temperature: 20C+57C;

XTI : AKT 75%;

Relative humidity: no greater than 75%;

KAJES): 86 kPa~106 kPa

Atmospheric pressure: 86 kPa-106 kPa

8.2 MEAE 5B ER Test instruments requirements

N5 F s PR A R HE AR B2 B ANIC T°+0.5%

The precision of voltage measuring instrument should not be lower than +0.5%.
W& F IR AR HER FE RIS T£0.5 %

The precision of current measuring instrument should not be lower than+0.5%

N5 B 1) FH PR ASCR AR FE R AMIE T74£0.1 %

The precision of time measuring instrument should not be lower than +0.1%

N5 P PR AN R HE AR B2 REAMIC T+0.5°C

The precision of temperature measuring instrument should not be lower than +0.5°C

PRI AR PR AT, AEER 70 F U R T, G FR AR AR AL R AE 1% G .

The current of the constant current power supply can be adjusted; the relative variation of its current
should be

In the range of £1% at constant charge or discharge

TE VR L W], FETE R AR A R A, e AR A R AE+1 % TS A .

The voltage of the constant current power supply can be adjusted; the relative variation of its voltage
should be

In the range of £1% at constant charge

I B AR FE REAMIE T 1%

The precision of weight measuring instrument should not be lower than 1%

9.4 Inspection
MR T B2 . ORGSR 5] o R WHRRCRIA) . T WENEIEN. ik
TEMW OB AAHRERR, e T odih. e R, TR, BOLR. Ran Ak, .
Cell surface smooth, clean, no mechanical damage, uniform clearance and no obvious overflow; spraying
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effect uniform, free of chromatic aberration; label content is correct, clear and exhaustive, related hardware
terminal logo, no corrosion, no scratch, gold good electric core deformation, no scratches, cracks,
flatulence, leakage.

10. 5 FRARUE Warranty
PR BRI IR RS 12 N

Period of warranty: 12 months after shipment;
o Bt e B ERURE BRUE R AR RCR RO RIRVE . AR SR IR A S AR RS T B kAT
AR, AL FHE. WREA RIS A4 SIS BRI A RAERPEEE N . 4057 %4 ik
BB ERE, Al SR AT R
Range of warranty: Operating within the specified current , voltage ranges and working temperature range,
the battery performs normally without swelling, OV and electrolyte-leaking. Battery damage caused by
misuse. or incorrect storage cannot apply the Warranty. If the life cycle meets the requirement of the
Specification, the battery is invalid in advance.

11.3z2%1. WFF Transportation and storage

11.1 i&% Transportation
LI S L3S AR AT I8 M, B i AR b R LR RIZUR SN R, Bk HIWRG R, 2455 SR S
SR ESGE, PERARZE. K7 B, WHLESOE TR T IS
The battery should be packaged into boxes for transportation. Excess vibration, shock, crush, direct
sunlight and drenching should be avoided in transit. The battery must not ship together with things that
are flammable, explosive or corrosive on the same vehicle. The battery can be transported on trucks,
trains, ships, aircraft or other transportation vehicles.

11.2 '"4% Storage
HL e A7 B ORF A e, AR i B PN R FE 9-5°C ~+35°C, AHXTREEA KT 75%[MiE . T, @
RIFBABTE . ik B, Bt = m, &5 ey, S g K IR A& PR
The battery should be kept in their original package and stored in a warehouse with ambient temperature
in the range between -5°C and +35°C, and relative humidity no more than 75%. The battery should be
kept indoors in a place that is clean, dry, ventilated and equipped with measures against moisture, dust,
vibration and corrosion, and kept from contact with corrosive substance and sources of ignition and
heating.

12. 224 VEREM Safety precautions
121 BE R MBS A BB IR -10C~+40°C, HHXHRE: 65+5%.
Please use batteries in normal indoor environment with temperature of -10°C - + 40°C and relative
humidity of 65% +5%.
122 fEAF A AR, RIzE s R, E e, S LEDUIR B, Y)20HRT it
Stay away from heating sources, high pressure when using the battery. Keep the battery out of reach of
children. Do not strike the battery.
12.3 A H it R e I 0 7o e A 70 FL
Charge the battery with the specified charger only.
12.4 KIAA BT, R B AE e i bbb T2 BRAS, BT, WAlise.
Store the battery in a good condition when do not use for an extended period of time. Store the battery in
a half charged state. This means do not completely charge and discharge the battery.
125 EHA TR RN, DOBEG G )R EREAR R, G RIAIR . A F b IR B BT AL
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Package the battery with non-conductive material to avoid direct contact with metal objects and resultant
damage. Store the battery in a cool and dry place
12.6 R G 2 4 % 0 H, AEHR N K PEK

Please dispose of depleted batteries in a safe and proper way. Do not throw the battery into fire or water.
12.7 ZE v s ARt

PN EAT DR G5 A R CR A LR T DARE B R A S R o AN Edi IR 1A R AP D e, St Bl R 4 B
T A bE o

Do not dissemble or assemble the battery

Protection structures and circuits contained in the battery can prevent occurrence of dangers. Incorrect
dissembling and assembling will damage the protection functions and cause heat generation, smoking,
deformation or burning

12.8 ZE b1k HL I %

BRI IE AR SRR, MO RIS &R AN . IR I R, AR
i, R Hh, GRS R I B, TRk

Do not short-circuit the battery

Do not connect the positive and negative terminals of the battery with metal object. Do not store and carry
the battery together with metal objects. If the battery is short-circuited, the generated excessively large
current may damage the battery and the short-circuit may also cause heat generation, smoking,
deformation or burning.

12.9 FHEENFAKIHE o FEL IS
INFANGE b FIRE 223 i FL T R BT ASAL, 2 D RE R B AL i B A be . I iR B B, A&
TR -

Do not heat or burn the battery

Heating or burning the battery will result in the melting of the battery separator, loss of safety protection
functions or burning of electrolyte. Over-heat may lead to the battery heating, smoking, deformation or
burning.

12.10 3 A E TS AT A F vl

ANBAE R, e L e T 80°C M Haith , P FECRI AR RS, iR B,
T B e o

Do not use the battery near a heat source Do not use the battery near fire or an oven, or in an ambient
temperature exceeding 80°C. Over-heat may cause internal short-circuit, heat generation, smoking,
deformation or burning

12.11 25 1B SRg H i

AT, AR BB AR o 75 ) 2 R FL I P DR LIS T BBk R AR AR AN TR AL SR
R A AT RE AR # . B, TR EUR G .

Do not wet the battery

Do not wet the battery and do not throw it into water. Otherwise, it may damage the battery’s circuit
protection function, create abnormal chemical reaction, and even cause heating, smoking, deformation or
burning.

12.12 5 AR it

bR BRI, EEFTEERFT R, BUOLE AR R, B eE s R R . B TR,
BraRAGR.

Do not damage batteries

Do not damage the battery by driving in a piece a metal, hammering, striking or by other means,
otherwise it can result in heat generation, smoking, deformation or burning.
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Do not use batteries to power other devices

Unusual operating conditions may damage the battery performance, reduce life cycle and even cause
heat generation, smoking, deformation or burning.
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Do not put the battery into a micro-wave oven or other pressure vessels

Doing so, the structural damages from instantaneous heating may cause heat generation, smoking,
deformation or burning.
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Do not use abnormal batteries

Remove the battery from mobile phone or charger and dispose the battery if it has odor, deformation,
color change or distortion. Using abnormal battery can cause heat generation, smoking, deformation or
burning.
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Electric static discharge (ESD) Prevention

The protection circuits installed in batteries can prevent accidents. Do not use the battery near a place
that can generate static. Static may easily damage the protection circuits and subsequently lead to
abnormal working order, heat generation, deformation, smoking or inflammation.
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Be cautious of leakage

If battery leakage gets into contact with your skin or clothes, please rinse with fresh water otherwise it
may cause skin irritation.

13 HAHEEIR Miscellaneous
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The aforementioned could be used as agreed framework by both parties for battery performance and
inspection specifications. It should be implemented if there is no new written agreement or change
notice.
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