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1.Product scope 7= /i Ja B

This specification describes the technical parameter, testing method and using

requirement of Lithium—ion polymer rechargeable battery, which manufactured by Huizhou
Advanced Polymer Battery Technology Co., Ltd. -
ARG T M TR R R A TR AT A7 8 & 1 RS O b . SR 1A ISR
TR S 77 1R RIS 25K
2. Product /=
2.1 B 5 Battery Model: 402020-120mAh
2.2 FEmHER Product Description: 2°° battery
3 Key parameters #t 45 2 %

5 No. % H Items H#% Ratings £ VE remarks
1 ¥R E & Nominal Voltage 3.7V
PR & Nominal Capacity (C) 0. 2C HRUEFE HL/0. 2C FRAEL
2 120mAh
/N & Minimum Capacity Standard charge 0. 2C/ standard discharge 0. 2C
3 5 5 & Rate Capacity / /
; MRS AC Lkilz (R, 23+3°C)
4 Ha it Y FH Battery Impedance <300mQ
Measured 50% SOC at AC 1kHz (RT)
5 HF2 R Shipment Voltage =3. 80V H A H R As of shipment
6 FEHL PRI E Limited Charge Voltage 4.2V Fe ALK Charge cut-off voltage
7 KT8 HL LR Max. Charge Voltage 4.201003 5V
8 FR7EFE B HL YA Standard Charge Current 0.2C
PRI 7o L L 7o H PR EL EDE AT EERT
Ambient Charge Limited Charge Cut—off
K TE LR Temperature Current Voltage Current of CV
9
Maximum Charge Current 0° C+15° C 0.1C 4.2V 0.01C
+15° C™+25° C 0.5C 4,2V 0.02C
+25° C™+45° C 1C 4.2V 0.02C
ARG NN
10 0.2C
Standard Discharge Current
ORTHCE LR
11 1C
Maximum Discharge Current
JRCHE A R L R Discharge Cut—off o
12 3.00V FE AR € # 1L L R Battery standard cut—of f voltage
Voltage
) 0°C~+45°C 75 HL Charge
13 TAEIREE Operating Temperature —
-10°C~+60°C JiHL Discharge
-20°C~+30°C /NF—4# Less than 1 year
14 4% (2 H) Storage (50%S0C) +30°C~+45C /INF=/H Less than 3 months
+45°C ~+60C /NF—/~H Less than 1 month
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4. Battery size Bt R~}

Cell physical dimension listed in Figurel cell drawing(unit: mm, not in scale), The

drawing is for reference only.

B RS R B AL mm, RAZEGIRIED , RS,

ﬁ,,
|

+ '
W
Pt £
N < £
DA \
2F8 p
o
“E£s g
a3
2 | -
n
[=]
3
=
=
=~ w: 20£1.5mm — Max 4.0mm |

The drawing of battery dimension

Items Description Dimension
B WERR R~
S Thickness Max. HLith i KJEE 4. Omm
W Width Max B 98 B fe K AH 20. Omm
L Length Max HEO K i KAH 20. Omm
5. BOM(Bill of materials) Fg i)kl i B
NO. Material Name Specification Qty Remark
B4 AR AR 5 Az %&ix
1 Cell #7% 402020-120mAh/3.7V 1 ROHS
2 MOSFET 8205S/SOT-23-6 1 ROHS
Wires 3] 4, Red Wire 4% 0.8mm 1 ROHS
Black Wire 2% 0.8mm 1 ROHS
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6.PCM Specifications/{& 3 #% F 4%
6.1 PCM Part 1ist/fR#" IR TSR
75 Pkl R kMRS WAL & GV SES
1 B 1C Ul DWO1  /SOT-23-6 1
2 MOSFET U2 82055 /SOT-23-6 1
3 U5 F HLFH R1 100 Q +5%/0402 1
4 U5 F HLFH R2 1K Q 45%/0402 1
5 U5 Fr L2 Cl 0.1 nF/-20%/+80%/16V/0402 1
6 EJ1 1] FL R AR PCB HY-6504 1
6.2Electrical characteristics H = 55/
e 06 b 1 H
= i R LR o .
P55 gE| s R 06 vk e e 4% E N e EEm R
T 78 HEAS I B S Vcu B LR AP BRI A3 4.25 | 4.30 | 4.35 | V
| ’iﬁﬁ 5o 75 H SR Vau BRI 7| 10 | 13 | s
I 78 H AR L Vo R EL AR AR R A 4.05 4.10 | 4.15 | V
" T FELA U LS Vo LR AR IR AX 2.425 | 2.5 |2.575| V
5 LR
P | AR ) A SR I [ Too B LR AP B R A 38.5 55 71.5 | ms
1ok T8 R AR o L Vbr B FE R B AAY 2.825 | 2.9 [2.975| V
o LA L Vena B A OR AR A 0.13 | 0.15 | 0.157| V
3 ﬂ—gﬁ" ot AR L7 Tiovi 0 FB (AR U X 2.0 | 30 | 50 | A
0 92 3R B[] Tiovi B LR AR R 4.9 7.0 9.1 ms
o || RER A TsHorr 13 FRL R I 200 | 400 | 600 | uS
i T3P iR e 2 FH#% Wir - 47350 L i 1 AR B TR KR
PRER T - OF Al 8 EIhEE
N PRikZe @ s BT A
6 | Wbl | FFEEEA R Rbs 4 BRI X 20 5 | 65 |mo
7 *ﬁjif;% S T (R R Tore B BRI /| a0 | 60 | ua
s | HER] o A / ;o A
s 9 i} IrpN B LR BRI R 0 |
9 ﬁ;‘%% FE4: 70 L I B / ;| os | oa
10 W;EEEE P T HL L o / /] os | oa
p OV B R OV BT HIFEERDY P @ # 0 %
IjJFJb He
12 yeZing S8 BIEVEE: 0°C~30C TEEETE . 45%~T75%RH
13 AEAE I ] 31H




T
Iﬁ:ﬁ? APB-402020—-120mAh
File No.
TR
Page No. 7/ 15
A A FR LB A Rt A 15 hi A A0
File name | Specification For Li-Polymer Rechargeable Battery | Version

6.3 Terminal explanations ﬁ?‘é&ﬁﬁ JREE A

q s
=L —
€

=

3

- : -

7. 43 Visual Inspection
ARFE TR B ERE RN SR i, Inar. FgE. MRS,
There shall be no such defectas scratch, flaw, crack,and leakage, which may adversely affect commercialvalue of
the cell.

8. Cell definition HT:E X
8.1 Nominal capacity HHREBE
Nominal capacity, The capacity obtained when a cell is discharged at a 5 hour rate to
3.0 volts at 25 = 3C
FRFRAR, JHTE 25 £ 3CHHIT, bL5 MR EAIEIE 3.0 V i g%
8.2 Standard charge method #R#EFRH T
8.2. 1At condition of 15°25°C, charge to 4.20Vthat is single cell’ s voltage at a constant
current of 0.5Cs, and then, charge continuously with constant voltage of 4.2V until
the charge current drops below 0.02Cs.
£ 157 25°CHEET, LL 0. 5C, I FL U IE 7S i A AR s LI 4. 2V Ji5, BEONfEE 4.2V 75/, 2
FEHHINT 0. 02C; B, {FIEFEH.
8.2.2At condition of 0715°C, charge to 4.2Vthat is single cell’ s voltage at a constant
current of 0.2Cs, and then, charge continuously with constant voltage of 4.2V until
the charge current drops below 0. 01Cs.
fE 0TI5CHEL T, LA 0. 2C; FY AATIE AL 78 il 28 PR AR RLES FBLTS 4. 2V ), BEORMELE 4.2V 7EH, 278

B HLIR /N T 0. 01Cs If, {5 178 HL,
8.3 Fast charge method R EHITR

The Quick Charge method means charging the Cell at a constant current ofl.0Csat 25 =+
3°Cuntil the voltage is 4.20V, then charge at a constant voltage of 4.2V until its

current is less than0. 01Cs.

Pos 7 LRI E AR N 25°C £ 3 CHIZME T, SebUERE IR 1. 0C, I 4. 2V, FLL 4. 2V [fEE
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FHEHFNT 0. 01Cs.
8.4 Standard discharge method F7#E BT
At 25+ 3°Ccondition, discharge to 3.0V at a constant current of 0.2 C..

fE25 + 3CHEET, LLO.2C B RER MR E BT 3.0 V.

9. Cell technical characteristics R ARER
9.1 Test condition M|k %M

fresh cells, tested at condition of 25 £3°C, 45-85%RH, Atmospheric pressure86 -106 K Pa,
standard charge and discharge unless otherwise specified,

BRAEFHRFERULE, A ATAMARER A: BN 256 £3°C, R 45-85%RH, “SJE 86-106Kpa, FEAN
s, FETBCR R O AR HE 78 H AT AR RO o

9. 2 Measuring Equipment MEAX R 5 REEXR
Requirement of voltage meter: ~ The accuracy is not less than £0.5%.
N2 P ) AR AE AR P B AMIK T20.5%
Requirement of ampere meter: The accuracy is not less than+0.5%.
002 P YA A R AE A L AN T+0.5 %
Requirement of time meter: The accuracy is not less than+0.1%.
DB V5] P R AR MR L AR T40.1 %
Requirement of thermometer: The accuracy is not less than+0.5C.
IR A R AE A L AMIE T +0.5°C .
Constant current resource is constantly adjustable, which alters within +1%.
TEFIR I R AT, AEER TS BB R R o, L AR AR AR AE£1% VBN .
Constant voltage resource is constantly adjustable, which alters within £0.5%.

PR YR A TR, FEME S TSl A rh, e LR AR A NEAE £1 %3 P9

9.3 Electrical characteristics EEMERE

No. Test item Criterion Test Method
s | A Tt BB AT e WA TTVE
1 Cycle life The cycle times is not Test condition is as below:
TGS iy less than 300 times. First, charging with constant current of 0.2Csand
TEIRIRELAS/NT-3009% constant voltage of4.20V, cut off at 0.02Cs;

Then rest 30minutes;
Second, Discharging with constant current of 0.2C; to
3.0V

Then rest 30minutes;
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Cycle through the above steps , when the discharge
capacity reduced to 80% of C ., stop testing.
IR 2%
B LLO. 2CE I FE 78 HL 224, 20V, b IR0, 02Cs, SRS i
B3040 ARJELLO. 2GR LS. OV, #FE 30708,
PAEFR P BRI AT IN, AR R EC . AI80%IS, %
1B,
28days (MDischarging capacity After Standard Charging, test condition is as below:

Charge is not less than 85% of | Temperature: 23+3C
retention initial capacity. JHZ Storage Time: 28days
28K fa AR5 BN AMETVIE S &I Then 0.2 Csdischarge to ending voltage, and after
85%; standard charging, the cell is discharged by 0.2C5
(@Recovery capacity is Then its recovery capacity is measured at 23+3°C and
not less than 90% calculated with the maximum capacity of 3 times of
initial capacity. AJfk&E | cycles.
HAERNAMETYIAARR | drlEEdE, W& T
90%. WEE: 23£3°C, HWER: 28K; FELLO. 2G4 1k
Feo SRIEHHATARMETE G, 0. 2050 H, fE23°C£3°C
TR AR, BB AR R A
45°C/T R SR AIAE 4512Cry | DK, AERKE, AEM

45°C/7 days

AATHE T K,
HELIEEE

Storage 7 days at
45+2°C oven after
fully

then discharge

charge,

to 3.0V at RT

smoke or no leakage, No fire, no explode, no
BT < 10% A EHBEINC 30%
Cap loss < 10%, imp increase < 30%

Constant
temperature
and constant
humidity test
(EMRITE:

No explosion, no fire,
no leakage. Discharging
capacity is not less
than 60% initial
capacity

AR AENE A

A EAMETYIGA R
H160%

After Standard Charging, test condition is as below:
Temperature: 40£3°C

Relative Humidity: 90 95%RH

Storage Time: 48 hours

Then return to room temperature for 2 hours, Then
1Csdischarged to ending voltage

pRfETE G, IR F

HREE: 40£3C

FIXHEL: 90795%

JRCE ] . 48/INF

LSS AR S0 N ICE 2/, AR E DALC R 2R 2 1k r
JS

Vibration test

IRz

No leakage, no venting

no rupture, no fire, no

The cell is to be fixed on the vibration table so

that the cell can’ t be deformed. The cell is to be
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explosion, the open
voltage is not less
than 90% of initial
voltage

FELES T % L AN TF-90%
FIRIAE S, BT
AR AR AN K
AIA AR

subjected sine vibration motion using logarithmic
sweep mode and is to be swept from 7THz to 200Hz and
is to be returned to 7Hz in Within 15min. Three
directions (one direction of them must be
perpendicular to plane of positive and negative
electrode) are to be conducted in each direction at
the above logarithmic sweep mode and is to be
repeated 12 times. Vibration continues 3h.
Logarithmic sweep follows : to maintain the peak
acceleration 9.8m/s2 in 7Hz ~ 18Hz . Maintained at
0. 8mm amplitude ( Excursion of 1.6mm) until a peak
acceleration of 78.4m/s2 ( frequency of about 50Hz).
To maintain the peak 78.4m/s2 increasing acceleration
until the frequency to 200Hz.
RSB E RS G b, ARG . R IE R T
Wz, IO E 0T A

15min. YA THz $985E] 200Hz FfR 812 THz . JRBNHTHE i HLAH
FEM =TT Geh—A

T3 [ AUV R i A SRR i 2T T B 3E4T, AT A% -
XA NEE 12

iz 3h. SHBEIT U T THz~18Hz fREF 9. 8n/s2 I
AL o FHRIE PREFAE 0. 8mm

(R 1. 6mm) ELRWEEAE AT 78. 4m/s2 (FHLN
50Hz) o fRFF 78. 4m/s2 HUE(H

TIN5 B B A 19 4K 20002

Shock test
Wk o

No explosion, no fire,
no leakage

AR AHENE, A
o

After Standard Charging , using rigid fixed method
(which can be fixed to the support surface of all the
cells ), the cell is fixed to the core of the
electrical test equipment .

On each of three mutually perpendicular directions to
At least one plane

Each shock

withstand a shock of equivalent
perpendicular to the width of the cells
is in the following ways: in the first 3ms, the
minimum average acceleration of 735 m/s2, peak
acceleration should be between 1225 m/s2 and 1715
m/s2, pulse duration is 6ms =+ 1lms.

HhrE e s, SRATWINE [ € R 71 27 RESCHE RS T
A AT E R D A FURS ] E AR 1R e & L.

FE =AM HL I B 7 1) B SR — R R et . B —A
JrmEE T RS AR . AR NIRRT AR R
HI3ms A, /N FIIEENT35 m/s2, AR R TE
1225 w/s2M1715  w/s22 |8, JkpfFFEE 1A J96ms & 1ms .
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1. According to item 8.2.2, at 25+5C.
2. Capacity comparison at each temperature, measured
FE 30 P with constant discharge current 0.2 C with2.75V cut—
Temperature -10°C: =60% off. Percentage as an index of the capacity compared
7 Performance of | 25°C: 100% with 100% at 25°C

Battery

50°C: =85%

1. fE25 £5°C/FF, 8. 2. 207K Hith 7 H o
2. ERFNEE SR, F 0.2 CHHFIERMHE E &I E
2.75V, UL 25°CH R NI E EH L.

9.4 Safety Characteristics =41 #&
No
Item Criterion Test Method
¥ | #A b R A7 WA 7 %
g2
1 Overcharge No explosion, no fire Discharge : 1CAto 3.0V
test ANtk ANEIE Charge: 3Cs A to 4.6V
puR RN When the temperature falls 10°C lower than the
peak ,Stop testing
JHCHE: 1CTRHLES. OV
FEHL: 3CIEHZEA. 6V
IR T FER LR 10°C R, 455 .
9 Short-circuit | No explosion, no fire, After standard charging, at condition of 55°C£5C in
test the surface temperature of short circuit join the positive and negative with
RS the cell<I50CAE K. A copper wire of the resistance of 80mQ £20mQ. When
JRJE the temperature falls lower than 20% of the peak or
the circuit time achieves 24 hours, stop testing.
PrUEFE R, FEBBRL AR, A AN K T-80m Q ) £k
FLERIE AN, 2 A T 3 OB IR 2 20% IR, 45 3R
5.
3 Thermal abuse | No explosion, no fire Put cell into an hot box, test condition is as
test AR ARIE below:
ol Temperature Rate : 5+2°C /min.
Ending temperature : 130+2°C
Keep temperature for 10 minutes, Then stop testing.
e TE T HE, DK
FHRE=: 5£2°C/min.
2 EIRE: 130£2°C
PRFFILIEE 10min. , 2RJE (5 1L
4 Over No explosion, no fire, At ambient temperature conditions of 20 = 5°C, the cell
discharge no smoke, no leakage is discharged at 0.2 Csto the termination voltage with
test ALK AREEE. B AA joining external load of 10Q , discharged duration is
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buy ¢z TR 24 hours .
BUSTEMRIRAE 20 5°CIIZM T, BLO.2 G HAL JIUHREZ
IEHEE, ME 10Q FEads 24 /I,

Note: Above testing of safe characteristics must be with protective equipment.

#ik: DL R SCI NAE A ORI FE I 2 AT T HEAT

10. Shipment and Storage IBHIiFI 7

11.

10. 1 &%y transportation

PRV S AE A HUIR A (407 70% 78 RUIRES ) R ELR A REAT 8 i, ARk AT 2siE, iy B L 0K T 30%S0C.
FEIB LA o S B Ak 2R B« b B s, B A T RO R A

The cell should be packed in cartons under the condition of half capacity (40°70% state
of charge) for shipment, and if is transported by air, the state of charge must be less
than 30% SOC.

10. 2 4% Storage

HL I A7 N OR A S LS, A7 TR0 i B FE PR R B -5°C ~+35°C, AR A KT 7% Vs «

WRIEBCABTE Bid. BiE. BiEmiE s, A7 6 A H F A

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, 6 months

after storage.

Period warranty JiE {5k

The warranty period of Cell or battery is 12months after the shipment date. However, even

though the problem occurs within this period, APB won’ t replace a new cell for free as long

as the problem is not due to the failure of APB manufacturing process or is due to customer’ s

abuse or misuse

77 PR BOYIRR S B2 RS 12 AN H o AEDR, FESRIRR A, i SRARE SR A RE R IR =] i AR SR ]

B TR I B O o R ), P SR BE R A IR R AN R e e B B 4k

12.

13.

ROHS requirement B EY)HTE S EXR

This product and all raw materials accord with ROHS requirement

AT bt S LT R BB 45 ROBS . 25K

Liability P 3{E

Please use the Lithium ion battery supplied by Huizhou Advanced Polymer Battery Technology
Co., Ltd. under the product specification .It may cause fire or expansion if the cells
are used incorrect .We will not guarantee the safety unless the battery is used under the

product specification.
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TR 55 6 12 JE T S (46 RS B 50 BR 007 AR OR A P M i I SR E BB PR = A2 77 1
Rl AIERRROMEA i, FIRE SRR ERE R W . R B KBRS . X5 AR A%
I H BLAMO IS B0 A i, M T SRR RE R A IR 2 R A PRAE AR P PEREAT 22 2 1R fE

14. Packing Instruction £ 3% i B

The photo, size and color of the mark are all comply with the requirement of GP/T 191-2000.
PREREE . RF BUERNAT S GP/T 191-2000 HESR

15. Warning and cautions in handling the lithium—-ion cell &% RERE

>

To prevent the possibility of the cell from leaking, heating, explosion, please observe
the following precautions:

NIRRT RE R AR R, R E, BRIE, TETER DL B S

Don’ t immerse the battery in water and seawater. Please put it in cool and dry environment
if no using

FEARNE F R NHEK EK Y, IRAEASHIIN S TBCEAE BB R R B

Don’ t use and leave the cell near high temperature heat source, such as fire or heater.

SRR HRAE R AR ST, WK, IR AR SRS I AR L

Don’ t reverse the positive and negative terminals

AR AU IE AR JS A FES

Don” t connect the cell to an electrical outlet directly.

P A U= £ DN R L

Don’ t discard the cell in fire or heater.

IR A NS PN EI ) IFAE A2

Don’ t connect the positive and negative terminal directly with metal objects

ZR I e BRI IR A, I R
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» Don’ t transport and store the cell together with metal objects such as necklaces,
hairpins.

iS5 ER, AR TS —RIE e

o

> Don’ t strike, throw or trample the cell.

AR by, PP EER B

> Don’ t directly solder the cell.

Bk E R,

» Don’ t pierce the cell with a nail or other sharp object.

51k AT T SR B S,

Do not use or leave the battery at very high temperature conditions (for example, strong
direct sunlight or a vehicle in extremely hot conditions). Otherwise, it can overheat or
fire or its performance will be degenerate and its service life will be decreased.
AR T CEREIBDE T BRI ) i BURCE s, 50 AT e 51 bl #4, e kel
DHRERAL, T i Ja R o

Do not use it in a location where is electrostatic and magnetic greatly, otherwise, the
safety devices may be damaged, causing hidden trouble of safety.

AR ILAERRFR AR OO AR, B SRR 2 R E, kAR S,

If the battery leaks, and the electrolyte get into the eyes. Do not wipe eyes, instead,
rinse the eyes with clean running water, and immediately seek medical attention. Otherwise,

eyes injury can result.

ISR R A M, FEARVRCEE IR, WA EEE, MK BEIRES , JRSLRIRERGYT, A
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& ARG o
» If the battery gives off an odor, generates heat, becomes discolored or deformed, or in
any way appear abnormal during use, recharging or storage, immediately remove it from the
device or battery charge and stop using it
WER AR R, K, A, AR, AF, RESREF IR IER, SRR b A
FHEN AT
» In case the battery terminals are dirt, clean the terminals with a dry cloth before use.
Otherwise power failure or charge failure may occur due to the poor connection with the
instrument.
W R AR, (E TS AR, 50T B S EOE A AN R DI RE KA
» Be aware discharged batteries may cause fire; tape the terminals to insulate them.




