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Product

Specification

1.

Scope & Hu M

The specification shall be applied to Li-ion polymer rechargeable battery pack of

PR-244147A, Which is manufactured by TCL Hyperpower Batteries.

ARAE A E T3 TCL Gxfe i g BR A F 4 P2 1) PR-244147A SE5WHE 1ol /e

HALVS.
2. Specification TEHAZSH
NO Items Criteria Remarks
Typical ~Capacity 0.2C charge and
LIRITES S35MAN discharge for
21 cut-off
| Minimum Capacity 520mAh voltage3.0V
N 0.2C RN H R
1EHLE 3.0V
2.2 | Nominal Voltage
- 3.7V
FRbR L
2.3 Cell: <60mQ AC 1KHz after
Internal Impedance standard charge
P FHL Battery: <220mQ et 7 LS AC
1KHz i
2.4 | Charge voltage
AHHE (V) 4.2V
2.5 | Max. Charge Voltage
78 HL B e L 4.23V
2.5 | Standard charge current
— v . 260mA 0.5C
b 7 i L "
2.6 | Max. charge current
= . 520mA 1.0C
B 7 L L "
2.7 | Standard dis-charge current
PN . 260mA 0.5C
i P L m
2.8 | Max. discharge current
o . 1040mA 2.0C
EoN) G m
2.9 iDDI
StlepmgvoItage 3.8V
H BT
0 C~+45C Charging
2.10 | Operating Temperature st
AR . . Discharging
-10C~+60°C ;
JECHA,
20°C ~+45°C Lessﬁim month
211 | Storage Temperature AAS |
P 72 Lessthan6months
WA 1 20°C ~+35C

NEANDH
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3. Battery configuration Hii4{ gk

NO ltem Criteria Remarks
3.1 Semi-manufactured cell PR-244147A TCL
3.2 PCM To be determined TCL
3.3 Connector JST SHR-02V-S-B /

34 Wire UL3302 28AWG /

4 Battery Performance Criteria it HEAS 7 SR

4.1 Appearance 4

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

Rt AN, TG FAEOIE , TG R RIR U7, JoW] AR T, Jo RN
HL Yt A 0 T L o

4.2 Measurement Apparatus i % #5 2 sk

(1) Dimension Measuring Instrument J< 1l & 1% 4%

The dimension measurement shall be implemented by instruments with equal or more precision
scale of 0.01mm.

I R S RS FE Y AN/ T 0.01Tmm

(2)Voltmeter Hi T3

Standard class specified in the national standard or more sensitive class having inner impedance
not less than 10 KQ/V.

| SR v B R A2, N BN T 10 KQ/V.

(3) Ammeter HLRE

Standard class specified in the national standard or more sensitive class. Total external resistance
including ammeter and wire is less than 0.01Q.

P SRR BB R BAE 2, MR SR A BT F IR R A 32 N/ T 0.01Q.

(4) Impedance Meter P4 BH 1%

Impedance shall be measured by a sinusoidal alternating current method(AC 1kHz LCR meter).
W BRI 7 V2 A AZ W 472 (AC 1kHz LCR).

4.3 standard Test Condition Az #4414

Test should be conducted with new batteries within one month after shipment from our factory and
the cells shall not be cycled more than five times before the test. Unless otherwise defined, test

and measurement shall be done under temperature of 25+3°C and relative humidity of 45~85%.
IR A o w) ) I TR AN R R S B eitts,  EL R i OR RT3 LR LA B S T8CR AR A . B
RS IR B, AP SRS TS RE IR PR B 55 A0 - T 25+3°C, MR 45%~85%.

4.4 Standard Charge #trifE7eHs

0.5CmA=260mA

Full charge condition: Constant current 0.5CmA,Constant voltage 4.23V for 3.5 hours in all at
25+3°C.

0.5CmA(260mA) 4.23V(CC-CV) il AH Rt 3.5 /Nf, LrpfE 25 £ 3 CIAEE N A Hi;
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4 5 Electrical Performance i gEillit

4.5.1 Temperature Dependence of Capacity (Discharge) i i i 5

Cells shall meet the discharge capacity requirements listed in the below table under

respective discharge temperatures. After standard charge, the battery is to be cooled or

heated to a respective discharge temperature in 30 minutes. 2.5 hours rest period later,

0.1CmA discharge to a cut-off voltage of 3.0V. When after one temperature test, remain the

battery at 25+3°C for 2 hours, then followed by a standard charge.

Pt 7 12085 A AN (RT3 PR B2 R TBO B A K . AR 25 =3 ChritE e i, ARJSAE 30 705N
AW B FAE IR . OB ARG N RS 2.5 N, BRI 0.1CmA - Gk
HiE 8.0V), fios—MEEESER G, HbrE S0 NECE 2h, R TR (25+3°C), K

WE:
Discharge Temperature Ji§ B /& -10C 25°C 60°C
Discharge Capacity Jill Fi 75 & 50% 100% 95%

4.5.2 Cycle Life fiFrttfE

30min rest period after standard charge, 0.2CmA discharge to a cut-off voltage of 3.0V, 30min
rest period, the capacity shall be measured after 300 cycles of standard charge and discharge at

25+3C.

Capacity =80%

brAEFE S, HHE 30min, 0.2CmA JHL%E 3.0V, 4 30min,, B LRI, HEH
i3k 300 ¥k MR E 254+ 3°C GEM LI IEIAEREN I ZESH0, ZRAT

A E=80%

4.5.3 Shelf Life i L {r¥FRE

ltem I H Measuring Procedure i /5% Requirements % 3k
The capacity on 0.2CmA discharge shall be
measured after standard charge and then storage | Remaining Capacity
at 25+3°C for 30 days. =85%
Storage ﬁ‘/ﬁ}ﬁ HL e EE/WE iSJ_rsTi %Z%¢ﬂiﬁ 30 K, W | AE{RFF=85%
Charactorisics 1 iR 0.2CmA Jilt FiL 758 (1%%%? ). .
BRI T After above measured Remaining capacity, the
capacity on standard discharge shall be measured | Recovery capacity
after standard charge. =90%
0.2CmA T3 3 ¥k, M E A5 (3 R IR | A =90%
LGRS )
The capacity on 0.2CmA discharge shall be
Storage measured after standard charge and then storage | Remaining Capacity
Characteristics 2 at60+2°C for 7 days. =60%
A HRIRFF=60%

PR 7S LS FILAE 60+ 2°C IR AE 7 R,
i 0.2CmA OB AR (RIFAE)
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After above measured Remaining capacity, the
capacity on standard discharge shall be measured
2| after standard charge.

0.2CmA ¥ 3 K, A A (3 FIPEH K
R D

Recovery capacity
=80%
HRIKE =80%

4.6 Mechanical Performance #Uk 1 fRE

Iltem

Measuring Procedure

Requirements

After standard charge, the battery is to be tested
following conditions:

Amplitude:0.8mm
Frequency:10~55Hz(sweep:1Hz/min)

No fire, no explosion,

. . L , . . no smoking is
Vibration test | Direction: X/Y/Z axis for 90~100min. The battery is to be i
Pezh Ik tested in three mutually perpendicular to each axis. ?ﬁb};;reidj-‘ s
PR, AL A TR AKX AR,
- ANE
PEE: 0.8mm
PRENHAZ: 10~55HZ(F145: 1HZ/min)
Ji: Xy Y Z AN ARTE BT AT 45N 90~100min.
Under the temperature of 25+3°C, let the battery drop to the | No fire, no explosion,
Drop Test cement floor in free-falling from the height of 1 M, each no smoking is
VAR, surface of battery is falling one time, 6 times totally. obtained.
fE 25+3°CHIFRBIAMET, Kibitd% 1m Bk e A ik | ISR KA EEE,
MRER T /KU B b iR 5 k% 1 7, HL 6 ik ANE A

4.7Safety Performance 4:tfe

Item Condition Criteria
After standard charge (Section 4.4),the battery shall be | No fire, no explosion,
Overcharge charged at 3C/4.6V for 8.0hrs. no smoking is
Test FrUEFS LS, HLT] 3C/4.6V TEIUIE K 78 HL 8 /N obtained.
i 78 ik R AV JANVEREE, AN

EEL

Short circuiting
Test

After standard charge (Section 4.4),the battery shall be
subjected to a short-circuit condition with a wire of
resistance less than 100mQ for 1 hour.

No fire, no explosion,
no smoking is
obtained.

T I PRAE 7S LS S R AT AR 0 F v BT R e, R LR L | RN AR E, A
Ditle, i S EHAK T 100mQ, WK 1 /M H A
After discharged to the cut-off voltage , the battery shall | No fire, no explosion,
Over be subjected to a short-circuit condition with a load of | no smoking is
discharge Test | resistance less than 30Q for 24hour . obtained.
Ao T HL JEOH AR R S, AMZ/INT 30Q 1Y B3 F BB L 24 /NI | FEHANES ANV, A
M
Heating Test2 | A battery is to be heated in a gravity convection or | No explosion, no fire.
it circulating air oven. The temperature of the oven is to be | FEIBAE K, AERKE
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raised at a rate of 5+2°C/min to a temperature of 130+
2°C at which temperature the oven is to remain for 30
minutes before the test is discontinued.

HL T A, LD (5£2°C) /min (IR TS 130
+2°C 3£k 30min.

4.8 Rest Period & i} 1]

Unless otherwise defined, 30min,rest period after charge,30min,rest period after discharge.

MR R EKR,  F it 7e 5L A B 24 30min.
5. Storage and Others 47 Jz Hog 45

5.1 Long Time Storage K47

If stored for a long time(exceed three months), the cell should be stored in drying and cooling
place. The cell’s storage voltage should be 3.7~3.9V and the cell is to be stored in a condition
as No. 4.

KA A it GRE 3 AN JUE T T8 sigab. A7 IR 3.7~3.9V HIV A IR 5 2R U 5k
%45k

5.2 Others H'&d5im

Any matters that this specification does not cover should be conferred between the customer
and TCL.

AEAT AT ARG S I, R XU)5 Py R f 5

6.Protection Circuit {47 H1i%

6.1 Circuit Diagram  Hi % J5i# K]

P+

R1

R2

R?
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6.2 PCM BOM
ltem Reference Description Type Qty

1 U1 Protection IC MM3511H26YRE 1

2 U2 Power Mosfet AP9938AGEY 1

3 R1 Resistor 330Q+5% 1

4 R2 Resistor 2.2KQ+5% 1

5 C1. C2 Capacitor 0.1uF+20% 2

6 pcb 1

6.3 PCM parameter PCM &%
NO Item Criteria

Over-charge Protection Voltage

1 ﬁ%%%; B 9 4.275+0.020V

5 Over-discharge protection Voltage 2 840,035V
TR AOR A H s

3 ‘Ov‘er-cu\rrerﬁt protection Voltage 2~BA
RS OR A LI

4 Operation Station Current 550A MAX
TAFAAER

5 Storage Wasting Current 0.1UA MAX
PRIRARES A A
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7. Assembly Drawing ZZ K 4K

Rev. ‘ Revision note

‘ Date

‘ Signature | Checked

Connector:JST SHR-02V-S-B

Metal pin is downward, Pitch=1. Omm;
wire:UL3302 28AWG

Left is red, right is black.

Jo,

i

2 red p+
+
(@} -
N black p
O
A, 3. 0Max
||| PCMPart
+ |
523
S20
g = gz \ brown
S 22> tape
S
Tp}
41. OMax 2. 5Max
1 T

i

After 300 cycles,the Max.thickness is 2.7mm

TCL HYPERPOWER BATTERIES

INC.

DRAW: Tianxy |DATE:2015-08-27 |SCALE: TITLE
CHECK: MATERIAL: VER:A/0 PR-244147A
APPROVAL: FINISHED: © £ | unitmm ‘ doc. number: ‘
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Product Specification
Appendix  [iff %

Handling Precautions and Guideline
For LIP (Lithium-lon Polymer) Rechargeable Batteries

REVHEE 77 B AR R R E I

Preface HI &

This document of 'Handling Precautions and Guideline LIP Rechargeable Batteries' shall be
applied to the battery cells manufactured by TCL Hyperpower Batteries Inc.

AR “ GRS T AR SR E R R S S AOE T M TCL 4 Re it A7 PR w42

7 L o

Note (1) : fHH{—

The customer is requested to contact TCL Hyperpower Batteries Inc. in advance, if and when
the customer needs other applications or operating conditions than those described in this
document. Additional experimentation may be required to verify performance and safety under
such conditions.

B A it SR R T T ARG T E LA B ARG TR E LA A 45 A1 AL
R, W SREER M TCL GxRe it AT A F], PR FF B AT R A2 1) S 30 DAAZ S W it A 12 A
FEAE T IR RE 22 4

Note (2) : 7l —
TCL Hyper-power Batteries Inc. will take no responsibility for any accident when the cell is

used under other conditions than those described in this Document.
XA AR R e LAAMRI AN A P s 1y e s AT AT i b SRl JE M TCL < RE Lty PR A
A AL DT .

Note (3): 7= 1] =

TCL Hyper-power Batteries Inc. will inform, in a written form, the customer of improvement(s)
regarding proper use and handling of the cell, if it is deemed necessary.
A, BN TCL G HE f it A PR 2 w2 BLAS I 30 A2 7 A S0 L ff 5/ Aot PR ) et 5 it
1 Charging FiH
1.1 Charging current 7 H HLi

Charging current should be less than maximum charge current specified in the Product
Specification. Charging with higher current than recommended value may cause damage to cell
electrical, mechanical, and safety performance and could lead to heat generation or leakage.

78 HL LI AN I AN A R e R e LR e A P v T HE A PR A K R e |
AR RE . AU e A e PERE R IR, JF T RE 2 S EUR it .

1.2 Charging voltage 7 HiHi/&

Charging shall be done by voltage less than that specified in the Product Specification
(4.2V/cell). Charging beyond 4.30V, which is the absolute maximum voltage, must be strictly
prohibited. The charger shall be designed to comply with this condition.

78 HL LR AN A RS PO (A R (4.2V/IHLES) . 4.30V A e L RS m il pR, 7
Endi0 5 47 WIVATIPIESliee S L

It is very dangerous that charging with higher voltage than maximum voltage may cause
damage to the cell electrical, mechanical safety performance and could lead to heat generation or
leakage.

PRV P e T RN, g T RES R r A e IR PR e . HUBPE BEAN 22 A PERER 1), 7]
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e 3 HUR Pt -
1.3 Charging temperature 7 Hiifi %

The cell shall be charged within range in the Product Specification.

FL Yt D6 U A IR 5 R A )P S5 Y T Y kAT 7
1.4 Prohibition of reverse charging 2%t % i 75

Reverse charging is prohibited. The cell shall be connected correctly. The polarity has to be
confirmed before wiring. In case of the cell is connected improperly, the cell cannot be charged.
Simultaneously, the reverse charging may cause damaging to the cell which may lead to
degradation of cell performance and damage the cell safety, and could cause heat generation or
leakage.

IEBER M IE A, AR S AR . A R IR SO S, K TeiR o S EAT AR . R
S 1n) FE L PR RIS e s re e e 2k, JF e SEUR G .

2 Discharging it

2.1 Discharging current  JiC e H i

The cell shall be discharged at less than the maximum discharge current specified in the
Product Specification. High discharging current may reduce the discharging capacity significantly
or cause over-heat.

TP FRL AN T AS TR 5 R0 B B RIS L, K PR L 2 B L s A R RO -5 B
2.2 Discharging temperature i &

The cell shall be discharged within range specified in the Product Specification.

FL T ZBUE AS RIS 15 R PR it 2 51 N R4 T T80
2.3 Over-discharging it

It should be noted that the cell would be at an over-discharged state by its self-discharge
characteristics in case the cell is not used for long time. In order to prevent over-discharging, the
cell shaII be charged periodically to maintain between 3.7V and 3.9V.

B R, AE M IYIRAT HIIE], e nT Ae o 3L B R R P T A T2 Ml O RS . b
ﬁﬁLtL_b‘ﬁZEE.E‘Jﬁ%, H Y E e L, R LA R ERRAE 3.7V 22 3.9V .
Over-discharging may causes loss of cell performance, characteristics, or battery functions.
A B IR REI R .

The charger shall be equipped with a device to prevent further discharging exceeding a cut-off
voltage specified in the Product Specification. Also the charger shall be equipped with a device to
control the recharging

70 L Y AT 2 B RS 1 L R AR T A AR TR O R s . IRAh, SR N AT R L
By 1 H 5

3.Portection Circuit Module {3 H % f bk

The cell/battery pack shall be with a PCM that can protect cell/battery pack properly. PCM
shall have functions of (1) overcharging prevention, (2) over-discharging prevention, (3) over
current prevention to maintain safety and Prevent significant deterioration of cell performance.
The over current can occur by external short circuit

HLO ML A G AT PCM BLIERAR R HLEY Hit . PCM N H AT LU D RE LAORAIE 2 4 7 11407
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e PERe: (1) DRy hae: (20 DR hRe: (3D dfidy
3.1 overcharging prohibition: i 78 {4 #i i

Overcharging prohibition function shall stop charging if any one of the cells of the battery
pack reaches 4.275+0. 020V
it AT S I A B 4.2750. 020V 1, i 78 AR Ih AR AL B I F - FE L.

3.2 over-discharging prohibition: i i s "

Over-discharging prevention function shall work to avoid further drop in cell voltage of
2.8+0.035V Or less per cell in any cell of the battery pack. It is recommended that the dissipation
current of PCM Shall be minimized to 6.0uA or less with the over-discharging prevention..

The protection function shall monitor each bank of the battery pack and control the current all the
time

I AR S L Hs PR 42 2.820.035V LAR I, 1 TR ER 4 Dy BE AV RS ORAP AR H LA S HL LSRR
JE L. HEAE PCM HIERSHI /N T 6.0uA, JERAT TR Dhfe. R4 D RENY SE I 4% T AT /e
it
4. Storage I"#%

The cell shall be stored within range environmental condition of specification

FL Tt Y £ D6 U AE AS R 150 5 AP 5 A L N I A7
5. Handling Instructions H it {13 i 337

Read and observe the following warnings and precautions to ensure correct and safe use of
Li-ion batteries.

WAELIE BT R I, A OR A ] SR S B 2 1 it . TCL A S Mk
I 7 A RARART [ AN T 45T

& 5 !

— Do not immerse the battery in water or allow it to get wet.

— ¥ H B A TK T BRI !

— Do not use or store the battery near sources of heat such as a fire or heater.

— ZEIEAE KU AR S T it se i L 20 R Ak O FAES D B A ) B A7
Lt ! SRR A SRR, 7 B T AR B K A T

— Do not use any chargers other than those recommended by TCL.

— R A

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

— PR IE SRR I !

— Do not connect the battery directly to wall outlets or car cigarette-lighter sockets.

— J)K P A S A e A A e L !

— Do not put the battery into a fire or apply direct heat to it.

— 0K F BN TP s H Tt A !

— Do not short-circuit the battery by connecting wires or other metal objects to the positive(+)
and negative(-) terminals.

— ZEH LBV B YR i e AR B, 2R R R S T . ORI E R
JEP A e Ay !

— Do not pierce the battery casing with a nail or other sharp object, break it open with a hammer,
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or step on it.

— ZEIE AT T EOL S R BUY AR o r it e A, A B R v v !

— Do not strike, throw or subject the battery to physical shock.

— ZE bRl S A R B R L= B

— Do not directly solder the battery terminals.

— R R R i i !

— Do not attempt to disassemble or modify the battery in any way.

— ZEIEDATAT 7 200 At re i !

— Do not place the battery in a microwave oven or pressurized container.

— ZE IR T E N s ) A !

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

batteries of different capacity, type or brand.

— ZbES ki TR SRR RS SR Rt A A

—Do not use the battery if it gives off an odor, generates heat, becomes discolored or deformed,

or appears abnormal in any way. If the battery is in use or being recharged, remove it from the

device or charger immediately and discontinue use.

— WURFMBA I R, K RIE . RO AT R LR AR W
R AR T Bg v, S 57 RIVAAPH R i o e W e BB e AT

— Do not short-circuit the battery by connecting the negative(-) terminal to the
packing foil in battery assembling.

— R, AR S e R I

T R!
Do not use or store the battery where is exposed to extremely hot, such as under window of

a car in direct sunlight in a hot day. Otherwise, the battery may be overheated. This can also
reduce battery performance and/or shorten service life.

ANEAG AL T IR AAFA B TP i i, B B BRI . ), Rt A
AREA K CRBR), IXFERILSs REme FEIB IR R BE . 4 ke FLVB R FH A3 o

If the battery leaks and electrolyte gets in your eyes, do not rub them. Instead, rinse them with
clean running water and immediately seek medical attention. If left as is, electrolyte can cause eye
injury.

1 R R VRS RO NS, AN, N DK E, SZRPSR BT B . A
SIS AE B, HRFE R 32 21055

Use the battery only under the specification of cell. Failure to do so can result in reduced
performance or a shorten service life.

SBEAEHLCIE I 25 PE B AT it 5 JUDRE 2 ARG F b 1) P 3 i R L [ A0 7

il o

6.Amendment of this Specification 7= BY1&1T

This specification is subject to change with prior notice.
O AN TG BONA M PBHEATABAT, AEXE 7 oS 5B T m M TCL < Rg it AT IR~ Al K=
RN o
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