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Revision History
W4 R
Revision Description Issued by | Approved Date
hRas S BATA by HHEA EHA
EREST
vi Miller Devin 2024-8-23
First Release
1. TWE(RIP IC F1 MOS
Ve 1. Change protection ics and MOS i - P B
1, SEEPIC, 325 0V AR
V3 Miller Devin 2024-8-30
1. Change protection ics , Support 0V charging
1. FERPIC, HEBREIERE 2.5V,
V4 1. Change protection IC, discharge cut-off voltage of Miller Devin 2024-9-20
25V
1, MEPERGIRE RS 4800mAh, BNERIDD
4900mAh, TREGEN 4800mAh,
1. The nominal capacity should be changed to ) .
e 4800mAh and the minimum capacity should be Mikter Davin 2024-5-20
changed to 4900mAh, The label capacity is changed to
4800mAh.
1. i RRE S AR, | w AR
ve 1.Increase product width and thickness tolerances Miler D Whea
1' !ﬁﬁﬁ -
| Devi 2025-2-20
v 1. Update the label el &
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1. Scope fifidt

This document describes the specification of rechargeable Li-ion battery pack which is designed and

manufactured by Guangdong Mic-power New Energy Co., LTD.
BRI AR IR A BRI ISR Ze iR TR AR AN,
2.Battery specification Ml (RE=25+2"C, IFAESHIE)

No. Item IfiE Parameters 8§
1 | Battery pack model HUHERIE M251P-21700-R083
2 | Combination modefB&73 - 251P
3 | Nominal capacitylnieit 4800mAh 0.15C discharge current 0.15CHFRFIfRE
4 Minimum capacityB/vEiit 4900mAh 0,15C discharge current  0.15CHFRERI
5 | Nominal voltagelREREE 7.4V
6 | Shipment voltage iR 7.8~8.0V
7 | Charge ending voltageFeHiiRHIFRE 8.4Y Feeayas: CC/CV
8 | Discharge ending voltage FRERARLEHIFR 5.0V
Nole: The ex-factory less than 6 months, and
9 | Pack Impedancef3a <180mQ (AC/1000Hz) the number of cycles Is less than 30 times
it HrENTFeAR, EFRRENTI0R
10 | Battery weight FRithiEft (packed) Approx 180g
11 | standard charge current iT{EFEFRARIR 1A 0.2¢C
12 | standard discharge current TREHIERAIE 1A 0.2¢C
i Max constant charglng current 1c
TAIERIEARERIR
“ Max constant discharging current 3c
A HER R
Charge 7EH: 0-~55°C
(o] ting & U
® i TG Discharge HyM@: -20-60°C »
Cycles life @FF## (RT: 2522°C) TO0RTEHIBIE, RiIiEEs0%AMMER
16 | (0.5C charge to 8.4V, 1C discharge to Aftter 700 cycles charge discharge, battery can recover 80% of its initial
5.6V) capacity
1 Month at -20 to 60 °C Capacity Recovery Rate > 85%
17 | Storage Method fiE7st 3 Month at -20 to 45 *C apacity Recovery Rate > 90%
1 Yearat -20to 20 °C apacity Recovery Rate » 90%
18 | Battery Pairing RequirementstitiBEER | EEE10mY, fiEEs3mO, BRE<100mAh
i | cadin rement WWIEER Sl MBI CCC (MRCCONEIRIN4800mANERR) , ASHIRULICA2,
i - EiERERREMTAIEC, UN38.3, 1EC62133 (CB) .
o Hazardous substances control P
requirementsf B{REIZTER
21 | Communication mode B /
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2.1 Battery pacled drawing MillERRRT:  (unit: mm)

L1a 120 s6mm

Pinl: Black (P-)

PIn2i Yellow (HTC)

2.2 label ﬁm: B] f bRl AR Recha Liion Battary Pack
mﬂﬂslﬁll 2INR22MY
Hnmlm

Pacl label
Font: Arial H‘ m‘dm ué-.t .:.EaL I’h.ﬂ-ﬁ
Materlals: Synthetic paper rboa et on e powat e Evcg Co i
Printing: Black font on white background Ay ﬁ: c E @ @; . “.[E
Size: 55*25*0.Tmm ?ﬁm‘?ﬂ dﬁhh Hl.ﬁ“‘ llil IRk E .

&

lowa KHELP2EN, Ewam.

QRcode:WD R0B3 DWW YY A XXXXX et ol 11y

MADE [N CHINA
AR

Represents the year

> Stands for week

4

> Model code

=, Company name

2.3 Schematic diagram of battery packaging MitERTEE:

I __\—> Serial number
Stands for special distinguishing code

Is the day of the week

RS &
R, P
4, TR,
AR

L —
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3.1 Cell specification EEHIH:

No. ltem I5iH Parameter B
1 Cell model HHEYS INR21700-50E
Minimal capacityf/NG R
2 4900mAh
(0.2C discharge currentfiftFRFRifE) "
Typical capacity $iBig it
5000mAh
3 (0.2 discharge current FiFBFALAE)
4 | Nominal voltagelfiReaIE 3.7v
5 Cell charge ending voltage AN
s A ZEr B IR E
6 | Cell iImpedance B3PI 530mQ
7 | Maximum Cell DiametersBiifXEf= 21.5mm
8 | Maximum Cell Height E3SRAREL 70.75mm

e A
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4. PCM Specification {RiPH RIS
4.1 PCM Characteristic {RPHRISIE (at 25°C)
Items Min | Type Max unit Ve 7 3k )=
il BVl | GUBNE | WOKlE | B
Over-Charge Voltage
Protection(OVP) 4225 | 4250 | 4275 | mV /
shFE(RIFERE
Over-Charge Voltage Protection
Delay Time (OVPOT) 700 | 1000 | 1300 | mS /
i FE (R HERS
Over-Charge Voltage Protection
Release (OVPR) 4000 | 4050 | 4100 mvV /
I FEIREFRE _
1. The maximum cell voltage is
Cell Voltage Over-Charge | 0. charge Recovery policy
Protection Tl lower than the recovery voltage /
SRR point BESFBEETRERE
2, Discharge recovery
heeszARE
Second Over-Charge Voltage
Protection / / / mv J
TR FECRIPERE
Second Over-Charge Voltage .
Protection Delay Time / / / mS /
S (RPN
Ovet-Discharge Voltage Protection
(UVP) 2450 | 2500 | 2550 | mV /
I ERRIPRE
Over-Discharge Voltage Protection
Delay Time (UVPDT) 64 128 256 mS /
IS AR (R R
Over-Discharge Voltage Protection
Cell Voltage Over | pefease (UVPR) 2900 | 3000 | 3100 | mv /
Discharge Protection it R RSB E
g iR Over-Discharge Recovery Policy 1. All cell voltages are greater than
i pRra R SRS
the recovery voltage point
SR EE TSRS /
2. Charge recovery
oS
Over-Current Charge protection
(OCDP) 17 20 30 A /
Over Charge Current FoERIE FERIPARRE

N LRSS
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protection Over-Current Charge Protection
; Delay Time (OCPDT) 4 8 20 ms
BRI Ferit RPN
Over-Current Charge Protection Discharge Restore
Release TheaiEsE
FdifRIPIRE
First Over Protection current 37 20 30 A
—IiR IR P i .
Over Discharge Current | gt Oyer Protection Delay Time 4 8 20 s
E:“’“"“f;; — (R RRIPHERS
Over- Discharge Charge Protection 1. Remove load TR
Release HIBIS RIS 2, Cherge Restors JPRHN
Charging function to 0V
b EMABLE
attery / /
binis
FIOVERIATZEFRLDAE
Short Circuit Current Pratection 535A A
SERE(RIEEI
Short Circuit Current Protection
Short Circuit Protection .
AR Delay Time 100 300 | 1000 §S
SEHE(RIPRERT
Short Circuit Protection Release 1. Charge Restore ZEEBYkE
SERGRIPIRE
Balanced Opening Voltage
/ v
B ¢ |
Balanced Opening Voltage
/ mV
Balanced Voltage Different 1FiRES
1B & Equalizing closing differential
pressure 19#iSIAERE / mv
Balanced Opening CurrentiI#ieBi / mA
Balanced Opening Model8i#i53t /
Working self consumption
Power Consumption <9 A
I
hiE {FEIE
ImpedanceZHPIA <60 m0
SOC linearlty error
SOCHIEIRE /
Current acquisition
accuracy /

FIERAIRE
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| wie-pover® AIFE AR F A Pt 1
4.2 Port definition and connection BROIENBIEHE
i | g TE St
B+ {eithiAIER
B- jEdihEmRR
== EREFSHEBIER
p- e TR ER MR
B1 JEARIBITEIR, FRit2fiR
NTC {EENTC-10K
4.3 Circuit diagram and layout HS/FIEEINTHRHE
P+ P+
13+ F|L_sz\ Pk A—TP-F
o | Ul OMS252-BF Ior)
Rl l130R A 5 DD I 0.1ul
(:1! iF gtnF
= 0.1 .
Bl g R3, 33 | S w3 ;
I 2 P-
T 0.1ul 4
A VS8
- 2 8 NTC

OD1 OMSO303DFE  QCI OMS0303DF8
D D
ila D p a4y
s1 D D $1 p3
—E g1 D D §1 :
51 D D 51 P.P2
OD2 OMs0303DH  QC2 OMS0303DES
D D
‘; G D D G '_f'
sl D D S
51 D D s1
51 D D sl

TR

[P
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5. Bill of Material (BOM) 424
5.1 Battery Pack BOM Hithpl S kel iE e
Quantity | Manufactured
No. Material §0% Descripti
ik scription iffiid MR P
1 Cell Bith INR21700-50E 2 TR
M251P-PCM-R083, 38*21mm, FR4, /
2 PCM (RIPiR 9B, 1oz 1
3 Connector JEIERR PEIEER XHR-TP 1 /
4 {®iF1C OMS252-BF 1 Jif
5 MOS transistor MOS 1 OMS0303DF8 4 T
| 6 SMD NTC 5 NTC 10K, 1%,B=3435K,1%,0603 1 LF e
6.Environmental characteristics RIEFIE
N IO Test Method Mt Pass Criterla SGITIE
0. est Metho ass Criteria
itEE -
Battery is fully charged by standard charge
Charged process. Battery idle at 25+2°C for 28days. Remain capacitystandard
, Storage At 2542°C, Battery is discharged battery by capacity *90%
Characteristics | 0.2C until 5V. FlsBRIFNER90%
B {RISHED e AT E eI 7e A, 1E 25£2°C it 28 K,
7E 254+2°C itz 0.2C e E] 5V.

-

b iR
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7. Safety TestZ2iflit
Mic-power battery can

meet several international safety standards. Below is

referred to international standard.

IR IRA B ARATI 2 MERRFRIt S SR, LATRERREMAAE,

part of safety tests which are

No,| TeStitem Test Method Mistsik Criteria il
o. est Metho riteria
NEtHE
Battery is fully charged by standard charge process.
Constant | Then, Battery is put into chamber with constant
Humidity humidity(90~95%) and temperature (40+2°C) for 48hrs.
) ’ No fire, No leakage,
and After test, battery idle for 2hrs at 25+2°C and discharge
1 No explosion
Temperature | by 0.5C to Protection voltage. e —
test | EBEAREFEREMNTS, Z/EERihERIRE 48 (NS, 1R RO '
IR | e 90~95%FMREEY 40x2°C, MRS, WithfE 25£2°CTA
B 2 /N LA 0.5C I ZIRIFEE,
The battery is charged according to the standard current, .
a ) No fire, No
the charging voltage is higher than the overcharge _
Qvercharge . explosion, Function
protection voltage, and the battery pack has protection
2 Test ’ should be OK
action.
i FEeRili FohEK, FISKE, Thib
iR EERMZeEE, oM R T S RIF e, EBittRE R
' IEH
FEntE.
After the battery is fully charged with the standard
charging current under the condition of 25%2°C, the
& battery pack is discharged to the protection action at its | No fire, No
ver
disch maximum discharge current, and the battery pack is static explosion, Function
e
3 IS; atrg for 10Min after discharge, and continues to be fully | should be OK
es
TR charged according to the standard charging current. Ffek, FIRNE, TohE
)i
ERITE 25+ 2°CEM T, FRtREZSHBREIEZ TR, PARLRAHY | IERS
M AR, R AR E R I, ML
10Min, FHKMREIRIREZCRRIRZENE,
Battery is fully charged by standard charge process. Then,
Battery anode and cathode connected to 80+20mQ load
4 Short test | for Thour. No fire, No explosion
R | et TSR TR, HtAYTE SAREERET) 80+20mQOfR | FiEX, ToIRLE
B8 1 A\,
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Heating test
JREE N

After battery is fully charged, placed in 72£2°C for 6h,

then

-40+2°C for 6h. The high temperature alternates with low

temperature per 30min, carry out 10cycles. After the test,

continue testing performance of the battery after being

kept 24h at room temperature.

A EFEHERE 72£2°CIRIF 6h, -40:2°CHRIS 6h, B

(EEERRdEY 30min, {EFR 10 R, HIMEERUE, TERIE
K498 24h FMiREEEANERE,

No fire, No explosion
AN, IREE.

Drop Test
IS

Battery is fully charged by standard charge process.

Battery is free fall from a height of 1m on the cement floor,

from X-axis, Y-axis positive and negative direction. Each

direction is free fall 1 time.

iR Te R AR TE .

a1 KESRbE RBOEEKRIBIR E, A X R, Y SHRYIE
s, B4 TTREBE—R.

No fire, No explosion

FoheK, ToHRKE

Vibration
iRah

Battery is fully charged by standard charge process.
Battery is secured to the testing machine by means of a
rigid mount which will support all mounting surfaces of
the Battery. The Battery is subjected to a total of two
shocks of equal magnitude. The shocks are to be applied
in each of two mutually perpendicular directions. For
each shock the Battery is accelerated in such a manner
that during the initial 3ms the minimum average
acceleration is 75g. The peak acceleration shall be
between 125 g and 175 g. Battery is tested at 20+5°C
HEsthiGAT R Fe R AR

EMAIRET, BB MipERENIaE.L, &
3ms REINERR/ILE) 759 (g HEDIER) . I{Ehn
SRRk 1259 Z 1759,  FitiitisEE) 20+5°C

No fire, No
explosion,

FokdK, FoRRRE
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8. Performance and Test Criteria FRjthiEHEFNIMIEUTE
8.1 Standard Test CriterialRElitITHE
If test criteria is not defined, test should be done under the below standard test criteria.

INEIAVREREES, MR TR ER.

Test CriteriafliftTitE Parameters S

Ambient Temperature ¥R 2522°C

Relative Humidity 133 65+20%

Atmospheric pressure KSEN 86~106 kPa

Charge 7E8 Standard charge process #REFEEBIIHE
Discharge K Standard discharge process {RAERIFBIR
Delivery Time from Mic-Power Within Tmonth —4"BA

AGRIFR A A 8]

8.2 Visual Inspection JMIHE
No crack, no leakage

RERH, RER

8.3 Measuring Instrument Standard JUR{XE8TE

Instrument {¥&& Standard 1T

Instrument to measure dimension Precision scale : 0.01mm

SRR AR &E: 0.01mm

Voltmeter{RiFit Internal impedance < 10kQ/V
| < 10kQN

Ammeter S2iE Impedance of ammeter and wires < 0.01Q
LS HNARLLAE < 0010

Impedance meter PRI Impedance is measured by sinusoidal 1kHz AC
current
papEit A 1 kHZIESZATIfER iR

8.4 Standard charge process iRETHEITIE
Battery pack is charged by 0.2C constant current at 25+2°C until 8.4V,Then, Battery is charged by

constant voltage until current drop to 0.02C.
1E25+2°C, BitRRALL0.2CIEFRIRFRERISAV, Eajth A 7ore BT R it e e l0.02C,

8.5 Standard discharge process RERIAIRE
Battery pack is discharged by 0.2C continuous current at 25+2°C until the voltage drop to 5V,

1E2542°C, BRI 2 CRESE R B I FR RIS V.,
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8.6 Maximum charge current FA7ERRRIM

Battery pack is charged by 1C constant current at 2542°C until 8.4V, Then, battery pack is charged by
constant voltage at 8,4V until current drop to 0.02C,

FE2542°C, ERthpERLA ClEfFRIRFEFEEEI8 4V, it FRIE TSR B RRitheE RbERl0.02C,

8.7Maximum discharge current FRAHEEHIE

Battery pack is discharged by 3C continuous current at 25 +2°C until the voltage drop to 5V.
1E2542°C, EitbARAASCIELEREREBITEB RISV,

8.8 Initial impedance #iARIE{E

Battery pack is fully charged by standard charge process.

The impedance of fully charged Battery is tested by AC impedance tester at TkHz. The initial impedance
should be<180mQ.

ek R FEER R M, TERISEAIRIMAELY (at TKHz) SMEADRAPIE, BB YAPIIERL < 180mC.

8.9 Initial capacity YASR(E

Battery pack is fully charged by standard charge process and then Battery is fully discharged by
standard discharge process.

The initial capacity is=4900mAh.

Eithk A AR PR TR TSI, A SRR, FRIAIATS A2 4900mAh,

8.10 Cycle life fEIF (RT:25£2°C)
Test procedure it E%R:
Step 1: Battery pack is charged by 0.5C constant current at 25+2°C until 8.4V .Then, Battery Is charged by
constant voltage at 8.4V until current drop to 0.05C.
Step 2: Wait for 10mins
Step 3: Battery pack is discharged by 1C continuous current at 25+2°C until the voltage drop to 5V.
Step 4: Wait for 10mins
Step 5: Repeat step1 to step 4 until discharge capacity is less than 80% of initial battery capacity. Cycle
life should be more than or equal to 700 cycles.
1) FEIARRATE 2542°C §% 0.5C {EifiFE-BEE 84V, B 8.4V EEFAEETZERMBIVIVT 0.05C,
2) SF 100
3) EEitEREEE 25£2°C iR 1C (SRR ER 5V
4) EF10 54
5) 1) B 4) , BEEBERNTIREE 80%,
(AR HREATST 700 A.
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9, Usage of battery (HFMitl

Guangdong Mic-power New Energy Co,, LTD, Ltd DO NOT take responsibility if customer DO NOT
follow the specification and below instruction using the battery.

R IR B TR, | ARAERIRERE A A RS

To have good performance of battery, battery should follow this battery specification to use and
storage.

Recommend to charge battery every 6months using standard charge process.

To use the battery safe, battery is prohibited to disassemble, drop, heat, burn, soak, crush, shock, short
circuit.

Enough insulation inside the customer's end product is required to avoid the short circuit of the battery.
Battery should have enough space to install inside the customer's end product. Please use the maximum
dimension of battery pack after cycle life to reserve the space.

To protect the battery, battery should be installed in the customer’s end product with strong mechanical
strength.

Any movement of the battery in the end product should be avoided.

Do not use any chargers other than those recommended.

Do not reverse the positive (+) and negative (-) terminals.

Do not use the battery in combination with primary batteries (such as dry-cell batteries) or

batteries of different capacity, type or brand.

I battery has any abnormal feature such as battery cannot be charged and discharge, abnormal heat
generate, deformation, smelling of electrolyte or leakage, battery should be stopped to use
immediately. Battery with smelling of electrolyte or leakage should be placed away from fire. Electrolyte
is harmful. If electrolyte is contacted the skin or eyes, please flush electrolyte by purified water and
consult doctor.

S TSI RITANERE, RIbEEEAIME RN,

HivibEe Bikin Tt rRifvEsEE R,

TR, BIEIIRAR, JOUE, Dok, SEG, BE, HRE, fd K8
EPURRTRREAREAME, BREbNEE.

BPAETERBEE RS EEER, SRR B P AT EAE AR R R TR
BT RREER OSBRI,

i eslachlr =y a0 T e = 2 s

ST TR,

DAGTERIRIER,

- S—Rest (A0FENE) BAREE, S, RFhEIhEaER.

HEE SRR, LTt REThR, AR, 3, HEEMRESIRRIRR, AN EARLEAER,
AR SRR . AR, DNEREBARTRIEABIRTRAERARNS, 1D LRSI
FIRE.
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10, Warranty {RiEHB

g j 8

Guangdong Mic-power New Energy Co,, LTD guarantees the battery at good condition within
12months when battery is delivered from Mic-power factory.

I IRERRBEIRREFR B B2 124 BAThRBREF

Others Eifth
11.1 Prohibition of disassembly S51EiFfED
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 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.
1) FEIREE, REERSRLRItRENGEE, SRR, RIF. FESHFSERCFM.
2) BRI HREENT—BRIERIEE, ENIRIE, 3780 KRB R B R,
11.2 Prohibition of dumping of battery into fire FREHBRIBIARTF KR
Never incinerate nor dispose the cells in fire, These may cause explosion of the cells, which is very
Dangerous and is prohibited.
FEbieait, HUSIERIBEE, XRER, BRI,
11.3 Prohibition of use of damaged battery &1E(EFRIRITAYAIH
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.
L ETAETE A P RETIER, INATIEIE RN, PINEEIRIR, RibaRITY, HeRlflavkE.
BINFESS, FEEERXh, BitinRERRRARENE HITRG, EEth A RZOER AU
HBICRIRE,

11.4 Any other items are not covered in the specification shall be agreed by both parties. The right
of final interpretation belongs to Guangdong Mic-power New Energy Co., LTD.

EMAEEIE EIENET, BEWSDIIIE RERRRAr RBMRREIRARHE.




