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1. Scope/Fu

This document describes the product specification and using condition of the Rechargeable Li-ion Polymer Battery supplied by AEC

(Apower Electronics Co.,Ltd.).

ASCAFREIR 1T A DG By B2 B A7 B R 7 o R S R 7 FL T2 P ™ i B B P 2% A

2. Product//=

2.1 Name : Rechargeable Li-ion Polymer Battery
Y BRI TR A

2.2 Battery model HihZH 5

AEC521128

Product Description/™ it ffiift: 1S1P (Cell+PCM+Wire)

PCM {RIHR - HF3890EPYWB
3. Specification /7= & F#
Item Specification
iH g
3.1
Nominal voltage 3.84 v
B i
32 Charging the battery at constant current 0.5C to 4.4V, then
Minimum capacity charging it at constant voltage 4.4V till 0.025C. Standing
RINEE 145 mAh within lhour, the battery will be discharged to 3.0V at 0.2C.
Typical Capacity 0.5CHER A HE44V, H4.4VIEEFHEE0.025CH L. F
IR BT VN, FFLL0.2CH L 23,0V L
The specifications include cell, PCM and wire.
]33'3 ) q 360 o measured at AC 1kHz, 25+3°C.
attery impedance < m N . . y -
o WRAEAFHAC 1kHz, 2543°C, &b, R, b
F 7t 2 P BEL N
Tk
3.4 As of shipment.
Shipment voltage 3.85~4.00 V
ek RSV RO ENES
3.5
Limited charging voltage 4.40 \Y e IL K (Charging Cut-off Voltage)
78 AL BR ] Fi
Ambient Rela.tl?/e Charging Limited charging Cuteoff current of CV

3.6 temperature humidity current voltage e FE A I 7
Maximum Charging Current PR HHR R FEHL LA 78 FELBR 1] - "
KT L L 0°C ~ 10°C 65+20% Max. 0.2C Max. 4.40V 0.050C

10°C ~ 45°C 65+20% Max. 1.0C Max. 4.40V 0.025C
3.7
Recommendation Charging Current 0.5C 72.5 mA
A 70 HL IR
3.8
Recommendation Discharging Current 0.5C 72.5 mA
HEF TR R
3.9
Maximum Discharging Current 1.0 C 145 mA -20°C~60°C ; 65+20%RH

I ORTBOHE L

3.10 3.0 V. Cell standard cut-off voltage/F by & % 11 . [
Discharge cut-off voltage
AR L R 2.5 V  Typical low voltage for discharge protection//& J& it F £r-37 Hi s L R4
3.11
Operating temperature Range -20~60C
(Discharging) #EIREVEH GHH)D
312 -20°C ~ 45°C in three months
Storage environment 25i30(.: over three months
(30% state of charge) Hu@1d1ty: 65+20%RH ;
AR (30% L i) T3 H N IREE-20°C ~ 45°C, W fE65+20%RH
TR (A7 WL/ H : HJE2543°C, 1/ 65+20%RH
3.13
Battery weight (Approx.) 2.7 g
M KA EE

AEC Confidential Proprietary

2/12

Vo1




Qv NEC oo LA RHE T5 BATTERY SPECIFICATION A010597034B
4. PCM/RH1R
4.1 PCM SPECIFICATION (Testing condition: TEM=25"C, RH<75%)/ {3 B (MRS 25°C, FIXHEE <75%)
No. Items Specifications/A%
5 i H Min. | Typical Max.
Over-charge detection voltage(V)
1 . . 4.455 4.475 4.495
TR (V)
Over-charge detection delay time(s)
2 . 0.819 1.024 1.229
A FEORAIERS (s)
Over-discharge detection voltage(V)
3 . . 2.465 2.500 2.535
TR (V)
Over-discharge detection delay time(ms)
4 . , 76.8 96.0 115.2
TR AE I (ms)
Over-current detection discharge current(A)
5 N . 0.5 1.2 2.5
RS (A)
Over-current detection delay time(ms)
6 . , 9.6 12.0 14.4
HRARIFAE I (ms)
Short-circuit protection
7 _ X Yes/H
FELER R Y
g Current consumption operation mode(uA) 55 50
AR FEHLIAL(uA) ' '
9 Current consumption power-down mode(uA) 03 0.5
PRI VA FE I (uA) ' '
0V battery charge function
10 ) Available/ 70
OV HLit 78 L T g
4.2 PCM SCH/fRH4r i 5 2
= B+ P+ =
2 vee Ne|—!
=1
2 GNDgp oc VM —E
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Bottom Solder

Bottom Overlay

B+

HIVBZH AR A% 15 BATTERY SPECIFICATION A010597034B
4.3 Bill of PCM/LRA BT
No. Description Symbol Model Vendor Q'ty
FFs i PRIl LiERs) J HE
MM3280SAHY Mitsumi
1 IC Ul - Ipcs
S-8240ABE for second source Seiko(ABLIC)
WNMD2171 Willsemi
2 MOSFET U2 Ipcs
SC8252B for second source Samhop
. YAGEO/Skywell/
3 Resistor R1 330Q UniOhm/RALEC Ipcs
1kQ YAGEO/Skywell/
4 Resistor R2 . Ipcs
470Q (For S-8240ABE) UniOhm/RALEC P
. YAGEO/Skywell/
5 Capacitor Cl 0.1uF UniOhm/RALEC Ipcs
4.4 Layout/fi4k
Top Layer
Top Solder
.o L
¢ o
m u I |
HE EEm
E HEa
Top Overlay U2 R2
| 3890
+
Ul CiR1
Bottom Layer
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5. Outward appearance and Dimension /FbE R4 3 R ~}
1.5%0.5
.
P+(Red) " : P-(Black) I
1 +
P 10(2
® Lot number
4 gyl
o P
Max 28. 00 =R g
Max 11. 50 ~ Max 5.20
Unit: mm
Bill of Battery/Hi it 2H 5 5.
Item Name Model Specification Quantity Remark
FFs By EERS) RS ik M ik
Cell
1 s 521128 3.84V 145 mAh 1
PCM
2 § HF3890EPYWB 4.475V/2.5V 1
PRI
Wire
3 T AWG32 UL10064,Red/Black 2
4 ;;;g; Kapton PI
AEC Confidential Proprietary 5/12 Vo1




VAN I AEREFERAF S N
@ NEC oo B 4LHUH T BATTERY SPECIFICATION A010597034B

6. Test method/Jk /7 7%

6.1 Standard environmental test condition/J i 25
Unless otherwise specified, all tests stated in this BATTERY SPECIFICATION are conducted at below conditions.
Temperature: 25+3 C; Relative humidity : 65+20%; Atmosphere pressure: 86kPa~106kPa.
BRAF AU AN, AR 5 o B DI 7E LR A5 AT
WIE: 2543°Cy AHXRSE: 65420%; KSJEJJ: 86kPa~106kPa.

6.2 Measuring Equipment/ill 54X 3% 5 15 % B3R
Requirement of voltage meter: The accuracy is not less than +0.5%.
58 v T R AR TR B AR 10,5 %,
Requirement of ampere meter: The accuracy is not less than £0.5%.
DN PR AN R A T2 R ANIR T7£0.5%..
Requirement of time meter: The accuracy is not less than +0.1%.
52 B ] RS HE Aff B2 AN T-£0.1%.
Requirement of thermometer: The accuracy is not less than+0.5°C.
DN U AN R HE A EAMIS T+0.5°C.
Constant current resource is constantly adjustable, which alters within +1%.
FE TR AT FL AT RE P 7 78 B A e e e B AR A B AE £ 1 % Y R A
Constant voltage resource is constantly adjustable, which alters within £0.5%.
B 5 FEL s T 3, G L A A 9 B D£0.5%.

7. Visual Inspection/Fh 3}
There shall be no such defect as scratch,flaw,crack,and leakage,which may adversely affect commercial value of the battery.

AFCVFATAEATRZ M AL RE RO SN GR G, WsREL. Ze48. MR

8. Cell Performance Specification/ . #P BE FUA%

8.1 Cell Electrical characteristics

FLPERE
Items Test Method and Condition Criteria
Charge to 4.4V with 0.5C, then go on charging with constant voltage
8.1.1 4.4V till charge current declines to 0.025C .
Full charge /
e LLO.SCHIIEIR 78 £54.4V, Fi4.4VIH L 78 H 2 fi il /N T0.025C.
The capacity means the discharge capacity of the battery that was
8.1.2 discharged to 3.0V with discharge current of 0.2C within 1h after the full
Rated capacity charge. = 145 mAh
BUER & . . X e e
HEL L6 78 LS 1/ IS Y O 2CHABO, TR 3.0V B A =
213 Cycle life is the capacity of the battery that was repeated 500 cycles with
RT Cyle life full charge and then discharging to 3.0V with discharge current of 0.5C. . =80% .
R B . ‘ ‘ A ‘ Minimum capacity
PV 78 LS BLO.SCTE3.0V, R TR AR 5000 FA T 2 o
Temperature capacity test is the discharging ability at 0.2C of the battery in different temperature as
follow after fully charged in a temperature of 25°C the time between charging and discharging must
beyond 3 hours.
remperture R FIBOLE R, BE2S CHAAA T LS, 7 FRFT R FLlo.20K
capacity tos EIOVAUAR. W1 R A AU R A IR, IR IRFR () 2R 23 e
R Charge temperature Discharge temperature
78 i TR
25°C -10°C 0C 25°C 60°C
=60% =80% 100% =95%
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The fully-charged battery stores under the conditions as Item 6 for 28

8.1.5 days and discharges with 0.2C till 3.0V. Testing the capacity after the Capacity
Self-discharge discharge. >80%
ENEEN 7S S AR A SR 6 T TR IR 25 A T A7 28 K, K0 2CHt L & Minimum capacity

3.0VIUEE,

The battery store at different SOC, the initial capacity VS time (25°C)

Yol® FLVAN [E] 47 HOIRAS S6 A 4746, MR R =R AL R (25°C) -
i FELIR A Storage duration
X 3 months| 6 months| 9 months 12 months
yeZizainglsl
R d capacit
Approx. 30% charge (e ;O)V eg ;;’g% 95.5% | 93.5% | 91.5% 90.5%
state (3.68<<OCV< o T

Recovered impedance
(%) WIHRE =
R d it
8.1.6 Approx. 50% charge eoc ove:‘igc‘e;g)aq%/
Storage characteristics | o (3.83<0CV< (%) HEKER

B 4,00V Recovered impedance 12 Ar ool 1 0 140.00°
.00V) (%) WIS % 0.00%(130.00%| 135.00% 0.00%

Recovered capacity

3.83V) 120.00%(130.00%| 135.00% 140.00%

95.00% | 93.00% | 91.00% 90.00%

0, o, o, o, 0
Asf;lt);o(); g(())é)(():léa\l;gj (%) B % 92.00% | 88.00% | 86.00% 85.00%
’ ~ | Recovered impedance

4.15V) (%) WIAE % 125.00%]135.00%| 145.00% 150.00%

A g %

R .

Approx. 100% ccovered capacity | g 50, | 85.00% | 82.00% 80.00%

charge state (4.15< (o) & EREH

. R .

OCV<4.40V)) ef;"f“;g Egg%age 130.00% | 140.00% | 150.00% 160.00%

A g 2%

8.2 Mechanical specification/#/L 4 P
Items Test method and condition Criteria

Batteries are firmly secured to the platform of the vibration machine
without distorting the batteries in such a manner as to faithfully transmit
the vibration. The vibration shall be a sinusoidal waveform with a
logarithmic sweep between 7 Hz and 200 Hz and back to 7 Hz traversed
in 15 minutes. This cycle shall be repeated 12 times for a total of 3 hours ]
8'_2 1 for each of three mutually perpendicular mounting positions of the cell. No explosion, no fire,
Vibration test One of the directions of vibration must be perpendicular to the terminal no leakage.

1Rz face. RHRE, FAEK, AU
R A AT F A K B AER BB L, P SRSV IESZ BT, SRAE
THZzH200Hz 2 (455 7 2] B THZ 6 B 509 15min. X —id B2 20
FE = AN AT B R 222 5 A B — 7 A AT 120K, B3t
NI 3he Herp—ANIREN 7 18] 6 25 i T T L

82.2 The cell is to be dropped onto concrete ground from a height of 1.0 meter )

- No explosion, no fire
Drop test S1X times . I}%}:’E If@){
P75 il AN L. OmiEa kb E Pk TIRIBEEAR B, JEHET6IR. ’

8.3 Cell safety Hiith 2z 4= Ii

Items Test method and condition Criteria

The pressure on the surface of the fully charged cell do not stop being

831 raised until 17.2 Mpa when the cell is crushed by two flat surfaces.(Max.

C.ru'sh test 13kN) No explosion, no fire.
- o o . AN, ANk

B i 75t R PR T o 5T A TR 3RO 17.2Mpa, S K1

N13kN. 243525 KAE BN Ik .

The temperature of the baking box which contains cell is raised to 13042

83.2

4 ‘C at a rate of 5°C/min and remains at this temperature for 10 minutes. No explosion, no fire .
Heating test - . ., . . . SN PR ,
S WA LA BRI . B 1 SRR DS Cmin ORI R R | AVEE, K

13042°C, FH7E13042°CIRFE FAR+71044 .
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After full charge, the positive and negative polarities are connected
8.3.3 together by a copper wire whose resistance is 80+20mQ i
Short-Circuit test g y PP . No explosion, no fire .
= - \ ‘ S AR, AN K
R 775 HL FEL L T80 2 20m @ L BEL 40 5 2% e 2 I 670 28 Pl T AU
EEIENIT
834 The cell is overcharged to 4.6V with a current of 3C and then charged
Over-charge test with constant voltage 4.6V until continuous charging time to 7 hours. No explosion, no fire .
) FHE, Rk
L7 L 78 3CHT AT FE Rt A 54,6V, 15 R 78 MM T3 517 /N

9. Charging/78H
Charging current and charging voltage should be less than specified in the BATTERY SPECIFICATION.
The charger shall be designed to comply with BATTERY SPECIFICATION.
It is dangerous that charging with higher current or voltage than Product Specification may cause damage to the battery
electrical, mechanical safety performance.
78 AL LA 7 FEL RS AN R AR 5 b TR ) e KA
T8 HLAR IR ML A2 A AR 5 A 2R
55 FH G ) AR 5 SR A FL AR H s ¥ B AT RE RS H e PR IR R e < HUBRPE REAT 22 2= M RE Y [
10. Warranty/ & JFARE

Period of warranty: 12 months after shipment;
7 b DR 5 3 H A BT 4 SR JE 124 H 5
Range of warranty: Operating within the specified current , voltage ranges and working temperature range, the battery

performs normally without swelling, 0V and electrolyte-leaking. Battery damage caused by misus¢
or incorrect storage cannot apply the Warranty.

If the life cyle meets the requirement of the Specification, the battery is invalid in advance.

TR Joi v - FERURE TR E (0 70 OE R Y BBl PRV . A TR 5 T P A TR A R i TR AT 72

B, EREL FHE RBREARRR . A4 87 80E il B A RAZECR BTG RN -
BIEA TG Ak BIRUE F P EOR G, bR AT R .
11. Liability//= 5 4%

Please use the Lithium ion batteries supplied by AEC under the product specification .It may cause

fire or expansion if the cells are used incorrect . We(AEC) will not guarantee the safety unless the cells are used

under the product specification.

T2 55 W42 S BT S A3 A FA% U5 B 5 A0 B B PR S 25 ORI 2R DG 7 PR R AR P B it . ASIERA A8

R, AR SECRMPERE R . AN B KEEI R . TR AR R 0 S LAA S L 18 FH e,

AR S LA BR 2 m)ANORAIE A P It e A 22 4 M R

12. Identification/Bii BtiER (4) EFFiR
Warnings would better be marked on the surface of the battery which is tied up by certain cells:
*Using the charger designated by the manufacturer(AEC).
*Don't throw the battery in fire or heat it .
*Don't short-circuit by connecting the positive and negative polarities together.
*Don't disassemble the battery or change its structure.
X THIfE R (), TEfERMER () EARid Bl
HMEM (& D e .
HEE R B BN I O F A
A R FEB OE SRR S
*ERIESOT, S (D 45K,
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13. Notice for Designing Battery /Fth 2 % 173 B I
13.1 Battery design
I
13.1.1 Battery shell should be with enough mechanical strength, to protect the inner cell from mechanical shock;
FLHL A0 57 LA AL % RO 98 32 DA DRALE H 1A 0 PRl G 52 B LA ot 5
13.1.2 No cell movement in the battery should be allowed,
L AN AE 7 I 315
13.1.3 No Sharp edge or bulge components should be inside the pack containing the battery;
HN5E P 22 2 AL PR IS S A IS A B R A3 T
13.2 Avoid some components to contact the edge of packing foil of batteries ;
et G 3 BT R A R B T 1A G
13.3 Tab connection
FELH PRI 2
13.3.1 Ultrasonic welding or spot welding is recommended to connect battery with PCM or other parts;
F LA FH R 7 U R B R R B R e R T 5 R A B R B
13.3.2 The tab is not very firm. Don’t bend the tab. especially the positive pole. It will rupture easily;
R H RIUBOR I F AR+ 12, B A SR, UG IENRE 22 B ik

13.3.3 If apply manual solder method to connect tab with PCM, below notice is very important to ensure battery performance:

WE TR, A0ER AN, DURIE I A D) BE -
1). The solder iron should be temperature controlled and ESD safe;
SR T 4 HL B e
2). Soldering temperature should below 350°C;
IR R 1% /N T 350°C;
3). Soldering time should not be longer than 3s ;
BRI ] AR 3 R
4). Soldering times should not exceed 3 times ,secondary welding should be done after the poles are cooling;
PRI GEERIL 3 Uk, W ZAERR HVe 505 FEEAT ORI
5). Heating up the cell is strictly prohibited, and the cell will be completely destroyed at 100°C.
FEEENAEM, =T 100°Ca FECLIBRIE,
6). Don’t let the electric iron contact the surface of the cell.

ZE1E R SR i T R T
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Please use the battery according to the provisions as below ,Incorrect using of the battery may cause fire or
expansion, and destroy its performance.

AP BRI DU SR i i, AN IER R A e SRR RS, B RS, FRIR T R
Pk E BRI HLih

14. Warnings 2%

14.1 Don't throw the battery in fire or heat it or store it in high temperature place ;
TE 0¥ BN KR, BN IR, B Z)E iR A R
14.2  Don’t operate or use the battery under high temperature or next to the heating material,
ERIEAE IR P T B 55 1 A w5 P L, A L R I R B BN K
14.3. Don't fix the positive and negative of the battery reversely to the electrical equipment ;
2 FLIBINS 175 270 6 TE AR AR S 3%
14.4 Don't connect the positive and negative polarities by metallic conductor such as a metallic wire;
HZ) K I IE AR SRR (04 BT d R b R
14.5 Don’t impact or scrape the surface of the battery by spiculate parts;
A1 E FI IR FR AT L 48 i 458 RV S 1 5
14.6  Don't stab it with a needle,beating,treading,fold or other way;
EZVRENR. FHEERGET . F DR e ey SO0 st kAT i
14.7 Don’t drop or fling the battery randomly;
AEIEEATE . PO AL
14.8  Keep the cell sealed!(Don't open or deform folding edge, don't bend or fold sealing edge,etc);
TV it B (BRI IL . B EHL5E),
14.9 Don't disassemble the battery or change its structure!;
THZIELIR LI, T 20 B U T A A 5
14.10 Don't throw the battery in water, please keep it from humidity.
TR BB K T, A AR I S T A 22
14.11 Don't connect negative potential with the pouch. sealing edge

SRR S R R A

folding edge
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15. AttentionVE &

15.1 Please use the qualified equipment to charge and discharge the battery, and follow the right instructions.
FEBCAREZI A GA% B, SR LKA B

15.2 Don't use batteries of different types or batteries supplied by different manufacturer together. Don't use the old and
new batteries together.
A KBRS RS i it AR IH A it v e

15.3 Don't charge or discharge the hot, inflation, distorted or electrolyte-leakage battery.
W R R AT BRI IR R TR

15.4 Don'tlet the battery over-charge or over-discharge.
FEFETCAI, ARG I ARUS B RUE RS .

16. Reminding$Zfig

16.1 Don’t use the damaged batteries (the sealing edge was damaged, the pack was damaged, the electrolyte leakage,
etc.). If the battery heating when using, go far away from the battery, it may avoid unnecessary damage;
SR A LRI R b (PR et 11 3 S R S T i o 2] P ARV, PR AR VBT RS 550, #5R AF FEL LR 2n SRR B R
b A A ST RS20 8 2% R vt A B s AN 0 40 3

16.2 Theoretically, there is not flowing electrolyte in the battery, but if the leakage of electrolyte happen, or the electrolyte
splash down to the skin, eyes or other parts of the body, wash with water and go to hospital immediately;
REVLE 7 AR AR B0 A R, (BT — A F AR T B B B MR B B AR e R A,
S RIS 7K R e I =

16.3  The batteries supplied by AEC (Apower Electronics Co.,Ltd.) had passed the QC before sales, if there is any abnormal
problem such as unidentified heating,expansion and peculiar smell,please contact with us;
R AL BT O QO™ d A &, W& ) A B IE Bt A A A RS RIS, 1 S AR AR

16.4  The inspection for IQC of customer should be done within 7 days after the batteries have been received.
BRI RS, RAETR A T8RRI o

16.5 Ifsingle cell voltage is less than 2.5V, and can't be charged to 3.0V with current 0.2C within 30min, then should stop
charging, and the battery shouldn't be used again.
= U R T L AR 2.5V HLBL0.2CTE Fa 3070 Bt B U FL IR T R B3A3.0V,  WAFIETE L, Ll R AR 1B AR A A

16.6  The battery stored beyond three months should be charged to 3.7~3.9V/cell with constant current at 0.5C .

HBAE AR =N, %0 FL FH 0.5 C IR 78 L 22 S FELVEL L 3.7~3.9V .
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17.Package/f3

Package sketch map/ 357/~ =
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