BONREX TECHNOLOGY CO.,LTD

BB T OGRS

Specification

for
Lithium-ion Rechargeable Cell

EENUVIUR = 32140FS
Cell Type: 32140FS

Document No R&D-D-32140FS Effective date 2021-11-05

Edition A/01 Pages 9

Approved Checked Designed




BONREX TECHNOLOGY CO.,LTD

WA AT B 3R

AR AR 32140FS-15000mAh Z1 4 5 7 it JLRS 45 PELE TR R&D-D-32140FS
R BT A2 BT TR BT H
AJ00 WIR K AT 0 2020.01.07
A/01 LB Fe . HORIRETEE, 2 Bk E | 2,8,9 2021.11.05

RSB RIS R R A F AR, REBA, AaTEE. £,
This spec manual is the enterprise standard of BONREX TECHNOLOGY CO., LTD , without authorization, any pirate or circulation is

prohibited.




BONREX TECHNOLOGY CO.,LTD

Contents H3>

1. Preface #i &

2. Description it

3. Cell Size HT R}

4. Construction 45 #)

5. Specification #FrifE

6. Test Conditions ik 2% 1

6.1 Standard Test Conditions itk 2% 1

6.2 Standard Charge/Discharge Method #x# 78 ji5 . i1 2
7. Electrical Characteristics Hi 14 A

8. Environmental and Safety Characteristics % 4= fig
9. Shipment H Tt

10. Warranty Jfi & 1{#ilF

11. Precautions and Safety Instructions % 4= 51 )|
11.1 Standard cell Precautions Hi, sy i 1 i
11.2 Cell Operation Instructions 0 i F 5 B

12. Consultation i A%

13. Requirements for Safety Assurance %4 f#iiF 25k

RS BRI SR PR A FA AR,  REBA, AaTEE. £,
This spec manual is the enterprise standard of BONREX TECHNOLOGY CO., LTD , without authorization, any pirate or circulation is
prohibited.



BONREX TECHNOLOGY CO.,LTD

1. Preface R &

This Product Specification describes the technique requirements, test procedures and precaution notes of cylindrical type

Lithium-ion Rechargeable cell to be supplied to customer by BONREX TECHNOLOGY CO., LTD . AFr#EME T IR
P S R A BR 28w A 77 B 58 F S R R R L I T A e

2. Description B

2.1. Product j=: Lithium-ion Rechargeable cell £ %1 1] 78 14 H
2.2. Model (Type) HL:GAIS:  32140FS
2.3. Designation % F5:
32 140 F S
@ @ ® @
: Indicates the diameter of cell {{3R HLGEH A%
: Indicates the overall height of cell 183 HiiCs =
: Indicates the property of the cell fXZ FEB M AE
The letter "F" defines LiFePO4 series cathode
"F'RELL LiFePO4 A IEARIA kA R
@ : Indicates the property of the cell 13 Hiih 4B
The letter "S" defines steel can cell ¢ 33.210.2
"SR AN 7 LI

® ©®

3. Cell Size HER}
For details, please refer to Figure A. Remark: contain PET cover

X RMESITE BN, S HE AL FE BEREE

140.0+0.3

Figure A

4. Construction HHhgH

A cell is made of cathode, anode, separator, steel can and caps.

RS IR Dbl RRBE. XSS 5 IR ALK -

FRE T NIRRT BR A T bR, RESZAL, ArRIE. 545,
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BONREX TECHNOLOGY CO.,LTD

5. Specification ¥x#E

Fresh cell, all tests stated in this Specification is Standard Test Conditions.

FEAOFT R, TERPIEDR, RS P SRk A R R 2%

Iltem W H Specification #5# Remark &
Typical Capacity
SRR 15000mAh ' '
_ ; 0.5C discharge capacity
Minimum Capacity
RN
Internal Impedance 3 0mO Bv AC 1 KH
NN <3. 4
SRR =-om Y
Nominal Voltage 390V
INEEVER '
Cell Weight contain package
e +5. 5
5T A 300430 44
Energy Densit
ey ey 160Whikg
BeEH R
End-of-charge Voltage 1.6V At CC mode
78 LA LE LR ' fE A 2
End-of-discharge Voltage 2 OV At CC mode
TR L L ' B it 1) 5K
Standard Charging 0.5C CC/CV, cut off 0.05C )
Bt 7S ) 0.5C 1R 7 L% 3.6V, 0.05C ik 180min
Standard Discharging 0.5C CC, cut off 2.0V
R GEER 0.5C fEHUBCE R 2.0V ALk
Max Continuous Charge 0~10C | 10~20C | 20~45C | 45~50°C | 50~55C | 55~60C
RKFFEE T
(FEESERIIEE Cell Surface Temperature) 0.2C 0.5C 1C 0.5C 0.2C 0.1C
Max Continuous Discharge C
EONE UG
Max Pulse Discharge 6C (105)
=) IR S
SNl G
Cycle Life >2000 cycl 0.5C/-0.5C, 25£2°C
, . > cycles +0.5C/-0.5C, 25+
fEF P Y
. A KT IR
¢ . . .
perating Charglng/Dlsc‘Ilarg{ng Temperature 0~60°C /-20~65°C Cell Surface
Temperature FETRCH IR
Temperature
Range ~ e
N Storage Temperature -20745C 3month (3 ~H)
195 o S
PR -10725C 6month (6 4~/)
Shelf Life )5 lyear 1 4
Appearance Without break, scratch, distortion, contamination, leakage and so on

S

MR, R TG, TS, RO
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BONREX TECHNOLOGY CO.,LTD

6. Test Conditions iK%

6.1. Standard Test Conditions #5#E ¥R &4
Unless otherwise specified, all tests stated in this Specification are conducted at temp. 25+2°C and humidity 15-90 % RH

HRFHER, RS R RS iR e : 2582°C, RS

15-90% RH

6.2. Standard Charge and Discharge Method #5 % 78 i # #i X
The "Standard Charge" means charging the Cell at a constant current of 0.5C until the voltage is 3.6V, then charged at a

constant voltage of 3.6V until its current is less than 0.05C.

“hrfEge s R BILEE B 0.5C BHZAE 3.6V, FHLL 3.6V MEEREEBT/NT 0.05C .

The "Standard Discharge" means discharging the Cell at a constant current of 0.5C until the voltage is 2.0V
“PrAECR A BVLMEE IR 0.5C TR E 2.0V

7. Electrical Characteristics H 8¢

Test Item Test Method Criteria
AT H WA R
A cell is chargedom accordance with St.andard Chr?lrge, and stored 1r.1 an ambient 1. Capacity =95%;
1) temp. of 55+2 C for 4hrs, then discharged in accordance with Standard ) )
High Discharging. After that, fetch out the cell and place it in Standard Test 2. Irj(:)r?lls'tﬁitelon’
Temperature Conditions for 4hrs, then check its appearance. " %p '
TP \ o S A 1. TR AR =95%;
Performance SiEMER KT HE R, BN SSRCHERMATER 4h, R)ELL 5 EE%%X)[E%}U;
. — ey N b L ST Yy N N N b . I /\/’
et %k e PR R A OB, K FS U AEARE IR TR B dhes, SR H IS S g
S e
A cell is chargfd in accordance w.1th Standard Charge, and stored in an ambient 1. Capacity=70%
2) temp. of -20+2°C for 4hrs, then discharged to 1.8V at a constant current of 0.5C. ) )
Low After that, fetch out the cell and place it in Standard Test Conditions for 4hrs, 2. I\II:()) i:;:gﬁ;on’
then check its appearance. X
Temperature o " o | L AR =70%:
Performance | HLO bR HETE LI T8 A A S, R LR ION -20 C 2 C MR IELAR T E IR o A AT
RS dhrs, SRJGLL 0.5C HFUMHEZE 1.8V, SZIGEEWSE, K HOHUCH fEARAEDNR % s ” ”
N . N e ARAR o
FAFNHE 4hrs . RJE H IS )
0.5C Capacity/0.2C
A cell is charged in accordance with Standard Charge, after that stored for 10min, | Capacity =95%;
then discharged to cut-off voltage at a constant current of 0.2C, after that, stored | 1C Capacity/0.2C
30min; then the cell is charged and discharge as above except that at a discharged | Capacity =93%;
3) constant current of 0.5C; then the cell is charged and discharge as above except | 2C Capacity/0.2C
C-Rate that at a discharged constant current of 1C; then the cell is charged and discharge | Capacity =90%;
Performance | @S above except that at a discharged constant current of 2C. 0.5C /0.2C FHAE
e HRHE S I 75 SRR HREL 10min, AAUFLA 0.2C PEUIHE, HOhZE | =95%:

ARHE 30min; XRUHLGAREEIAT N —IXFERCRMES, FEL 0.5C #EATIE
JRCHL; ARERIEAT N — R FERCRIEM, ®UL 1C T IERUEOR; BTN K
JEHEAEIR, # LA 2C HEATE U,

1C/0.2C HHEFE
=93%;
2C /0.2C JHHLZF &
=90%;

RS RIS R PR A F AR, REBA, AaTEIE. &5,
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BONREX TECHNOLOGY CO.,LTD

4)
Capacity
Retention

and recovery

A cell is charged in accordance with Standard Charge, and stored in 55+2°C for
7d, after that stored for Shrs at room temperature, then discharged in accordance
with Standard Discharging. After that, stored 10min the cell is charged in
accordance with Standard Charge, after that stored for 10min, then discharged in
accordance with Standard Discharging.

HUEZ AR HE TS L S TE ARG, R HUEAE S522CHHE 7R, RJEEER
NMEE 5/, BRI AU . BORSE AR E 10min, LEHUSR
AR AR BA RS, M5 10min, SRJ5 LbRE R f) 2808

Capacity retention: =
90%
Capacity recovery: =
95%
HREFR: =90%
HEKER: =95%

A cell is charged in accordance with Standard Charge, and stored in Standard

i LR R A Test Conditions for 28d, then discharged in accordance with Standard | Capacity retention:
A e Discharging. After that, stored 10min the cell is charged in accordance with | >90%
Standard Charge, after that stored for 10min, then discharged in accordance with | Capacity recovery:
Standard Discharging. >05%
R AR I ST A m , AEARMEI R T, R E 28 K, | AERIFE: >90%
FEUARR BRI U . RS ARG E 10min, BLEUSARETE HIRTEE | FEKER:  >95%
S5RE, HHE 10min, SRJE DAFRAERCR SR .
At Temp.:25C+2°C, a cell is charged at a constant current of 0.5C until the
voltage is 3.6V, then charged at a constant voltage of 3.6V until its current is less
than 0.05C, after that stored for 15min; then discharged at a constant current of
5) 0.5C until the voltage is 2.0V, after that, stored 30min prior to next | capacity retention:
Cycle Life charge- discharge cycle. The cell shall be continuously charged and discharged | >80%
TEH for 2000 times. HREMRFFR: >80%

W 25°C£2°C , HESLL 0.5CHERAHEZE 3.6V, LU 3.6V EE7H 2R
T 0.05C, ZiJEHHE 15min, SRJ5LL 0.5CEHAMHESE 2.0V, LSRG
B 30min, FIAT N —IRFEBREIN, ELLIATFRACEIEIR 2000 K.

RS AR T S RHECA R A F AR, REBA, ATEIE. 5.
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BONREX TECHNOLOGY CO.,LTD

8. Safety Characteristics &2k

All below tests are carried out on the equipment with forced ventilation and explosion-proof device. Before test, all cells are
charged in accordance with Standard Charge, and stored 1hrs prior to testing.

IR AT SR HE RS B ol It )2 B N AT

Ja s BT LT

FEARK AT AT A 1) F AL e se s I e, JFRE Thrs

Test Item

WHTE

Test Method
Wi

Criteria

BRARE

1))

Temperature Test

IR BEGER I

A cell is charged in accordance with Standard Charge, heated the cell to be in
an oven. In 30min, the temperature of the oven is to be raised to the
temperature of 70 C and remain for 4hrs at 70 = 3 °C ; In 30min, the
temperature of the oven is to be dropped to the temperature of 20°C and
remain for 2hrs at 20 =3°C; In 30min, the temperature of the oven is to be
dropped to the temperature of -40°C and remain for 4hrs at -40+3°C; In
30min, the temperature of the oven is to be raised to the temperature of 20C;

Repeat this for another 9 cycles, after that put the cell in room temperature for
at least 24hrs, then check cell's appearance.

SRR R A NG, KON RIERN,
7 30 0 Bh N, IRISAHIRETEE 70°C,  JHAE 70E3°CIREE F#E: 4 /N,
16 30050, IRIERIREERREE 20°C,  JRE 20E3°CIRE PR 2 /it
16 30 050N, IRAERIEEFEE-40°C, FHFAE-40E3°CILE FREE 4 /N,
£ 30 5P, ISR E A 220°C,
HELLFSET 9w, HHIBGFERERAE T 24 /M, IR

No leakage, no fire,
no explosion, no vent

HUI AN ANES
K AN AZTT

2)

Low-pressure

A cell is charged in accordance with Standard Charge, then stored it for 6hrs at
an absolute pressure of 11.6kPa, after that put the cell in room temperature for
6hrs, then check cell's appearance.

No leakage, no fire,
no explosion, no vent

e, S HERRIETE B TS AR, A A HOE LN R /1 11.6KPa T4 ifﬁgﬁ@%gﬁ
B Ohrs, RERLGHUHAEEIR TEE ohrs, H I HUESNL.
A cell is charged in accordance with Standard Charge, then installed onto the
vibration desk with clamps. Equipment parameters of frequency and amplitude | No scratch,
are as follows (the frequency is to be varied at the rate of 1oct/min between 10 | no leakage, no fire,
3) and 55 hertz, and repeat vibration for 90- 100min, amplitude: 0.16mm. The cell | no  explosion, no

Vibration Test

PRI

is to be tested in three mutually perpendicular directions)

RO HEbRE R | TR G NG, O R 2RI M & L,
FE N TR ARSI AN, N I HRIE B P L8 i 5. X Y Z =N md
ANJFE_EM 10755Hz fEFRAFSIREN 90- 100min, 4 F A loct/min, 7
IR (A PRE): 0.16mm.

vent,
AN TE B S

i, AR AR

Ko ANEBLE. AZTT

RS RIS R PR A F AR, REBA, AaTEIE. &5,
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BONREX TECHNOLOGY CO.,LTD

A cell is charged in accordance with Standard Charge, then dropped the cell

No leakage, no fire,

4) from a height of 1500mm to the concrete ground with positive and negative 1o explosion
Drop Test terminals downward, then observed the cell for 1h. " :"T - ' e
TSI e o N T . N E:L‘[ \i::‘}’rﬁi\ N
SEEITSESINEN O AE 7S F R AR A RS, K SRR i 1R IR B 18] N e Ko TR
1500mm )07 B 3 k& BRI, WEE 1/ o
An oven is to be raised to the temperature of 55°C. A cell is to be placed into
the oven and remain for 4 hours. Then the Cell is to be short- circuited by
) .. . . . ) 1. No fire, no
connecting the positive and negative terminals of the cell with copper wire )
5) having a maximum resistance load of 80 =20mQ . Monitor its temperature explosion
Short-circuit Test | While testing, the cell is to be discharged until the cell case temperature has 2.Max.temp.
T R returned to be 55 10°C or the voltage of the cell reaches 0. 1V. < ;0 ¢ sk
e NN | LHEARNEAK,
(55C) R IR AR AR 5525°C, KA AR RIS E T, BAOE AR I
SRR 4/ TARLRASL I 5B (L L <80+ 20 20 SkMid | E;LF B<150°C
, N L ey o - B 1y L
Feb M R A, AN R ] S5 10°CalE i UERER] | T
0.1V BURI, S5RsEs.
6) A cell is charged in accordance with Standard Charge, then charged the cell up | No fire,
to 5.4V at CC of 1C or until that last 1h, then observed the cell for 1h. no explosion
Overch Test b ST, _. . -
ﬁv}e_;garge S| bR e b R TE USRI DL IC IR A 54V HFE | AR,
WA E] 1h JEfEib7am, M5 1/, AR
7) No fire,

. A cell is discharged at a constant current of 1C until the discharge time reaches .
Forced-Discharge . no explosion
Test 20min. HL AN K
e FS L 1C HLIRUBCE, B R [ EE 90min. ’
et ; . AR

A cell is to be placed on the crush flat, the axis is parallel to the crush flat, it is No fire
8) to be crushed between two flat surfaces. Crushing force is approximately 13 o
. no explosion
Crush Test KN and hold for 1 min. R K
i 2=k e N SN =) - SI7. 4 ST7 A s
B R R B PR 210, BRSSO THETE, | o
BHHEINE /% 13KN, fRFFES) 1min.
A cell is to be placed on the impact flat. A ®15.8mm bar is to be placed on the
g center of the cell. A 9. 1kg weight is to be dropped from a height of 610mm | No fire,
I) ¢ Test onto the cell, the distortion is allowed. no explosion
mpact Tes e o . . -
E I K BAE S G b, B ©15.8mm AL E BRI AL, A | EAEX,
‘ WOTAT TP, RER 0. lkg EAEH 610mm E A F, by, | AEE

HUB LR BRI -

RS RIS R PR A F AR, REBA, AaTEIE. &5,
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BONREX TECHNOLOGY CO.,LTD

A cell is to be heated in a circulating air oven. The temperature of the oven is

No fire,
10) to be raised at a rate of 5°C+2°C per minute to a temperature of 130 C+2°C losi
Heating Test and remain for 30min at that temperature before the test is discontinued. néff;cgj:
NEN NN - Jore Ity Ky
IR A HCAE AR ARA, JRIEDL 5'C22 Clmin MMM SRS | o
R

130°C+2°CH-15FF 30min.

9. Shipment H

The Cell shall be shipped in 20-30% state of charge (SOC) or in accordance with customers' requirement. The remaining

capacity before charging shall be changed depending on the storage time and conditions.

FRHLETE 20-30% M) AR A B R P ER I B, S H TR S 70 ) R R A T A B TR R 2R A
10. Warranty i B{#iE

The Warranty period of cell is made according to business contract, However, even though the problem occurs within this
period, BONREX TECHNOLOGY CO., LTD won’t replace a new cell for free as long as the problem is not due to
the failure of BONREX TECHNOLOGY CO., LTD manufacturing process or
is due to customer’s abuse or misuse.

Atttz Hig, HSHREUNIRIKEFEME. H2, RN,  RAZRYITTMEZ R R =) i R
T2 %% 7 B P I i F S B B 1) B, RIS 2R AT B w) ARV S 2l B 4
BONREX TECHNOLOGY CO., LTD will not be responsible for trouble occurred by handling
outside of the precautions in instructions.

PRI IS 25 A IR w6 3 e 22 2 53 R AR i 7 2 1 Tl FUAN AR HEAR AT 54 E

BONREX TECHNOLOGY CO., LTD will not be responsible for trouble occurred by matching
electric circuit, cell pack and charger.

BYNTTS SRR AT S, bl 75 asFE R A8 A BT 2R 1 o) A R A AR 934
BONREX TECHNOLOGY CO., LTD will be exempt from warrantee any defect cells during

assembling after acceptance.

LB % JE e P AE RO B R b A AN R RS ANZE IR YT S R AT BR A W] 5T S PR AUE ) VS L 2 81
11. Precautions and Safety Instructions &4 5F N

Lithium-Ion rechargeable batteries subject to abusive conditions can cause damage to the cell and/or personal injury. Please
read and observe the standard cell precautions below before using utilization.

M T G AT RE B R AR BN S5, R AR, IS A2 B 5 DL T 1R 22 4 vy U

Note 1. The customer is required to contact BONREX TECHNOLOGY CO., LTD in advance, if and when the
customer needs other applications or operating conditions than those described in this document.

R 1 IR 7 5 R BRI AN SR SRR BN AT, T e B RIRII T IS SR PR A AR R E.
Note2. BONREX TECHNOLOGY CO., LTD will take no responsibility for any accident when the cell is used under
other conditions than those described in this Document.

VERE 2. TEIZSCHR U A 2 AME FZ FS T P AR L, IR S 2SR A BR A B AN AR P AR 51T .
11.1Standard cell Precautions P i 1% i

ST IRYITTS ZRHE R A R bR, REBAL, ArTEIE. f54%.
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BONREX TECHNOLOGY CO.,LTD

a) Do not throw the Battery cell into fire or heat it.
ANEORG B RN K BN

b) Do not short circuit, over-charge or over-discharge the cell.
AR RO B, I R O T

¢) Do not subject the cell to strong mechanical shocks.
ANBEAE R 325 E AU -

d) Do not immerse the cell in water or sea water, or get it wet.
ANELR SN NI K B, B A G

e) Do not reverse the polarity of the cell for any reason.
AN S 1 IE SR

f) Do not disassemble or modify the cell.
B BB R F

g) Do not handle or store with metallic like necklaces, coins or hairpins, etc.
ANECRITUEE, A T B I A e R R TBCELAE

h) Do not use the cell with conspicuous damage or deformation.
AN RS2 B W R B4 F AR

1) Do not connect cell to the plug socket or car-cigarette-plug.
ANEDRG O i R

1) Do not touch a leaked cell directly.
ANEE B AR R R ) HE

k) Do not use Lithium-ion cell in mixture.
ANEER T SR S A

1) Do not use or leave the cell under the blazing sun (or in heated car by sunshine).
AN FRTECE AR K BH DG B B 377

m) Keep cell away from children.
K T B AR ) LE T .

n) Do not drive a nail into the cell, strike it by hammer or tread it.
AN, BT B LS

0) Do not give cell impact or fling it.
AN B T BRI

p) Do not put Battery Cell into microwave oven or high pressure container.
ANELRG HUES RN B g e A s

11.2 Cell Operation Instructions H 5 8

11.2.1 Charging 7t

a) When the Battery Cell is charged, the specified charge method and current described in this PS-Document should apply.

If charge current exceeds the upper limit of the specified range, characteristics and safety of the Battery Cell could be
deteriorated, or it may cause heat, explosion and fire.

ROESF ARG R AT e A iR R, B SR R ORIE, ST, BEE, K
b) Charge voltage should not exceed 3.65V.
FEHHEEAREET 3.65V.

¢) Charge the cell in a temperature range of 0°C to 60°C.
GFE IR ETEEA 0CT60C.
d) Use a constant current, constant voltage (CC/CV) lithium-ion (Li+) cell charge controller.

RGN TS RHECA R A F AR, REBA, AWTEIE. £,
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BONREX TECHNOLOGY CO.,LTD

{5 B E 0 S S R AR
11.2.2 Discharging Ji{(

a) The discharge current should not exceed the designated current described in this PS-Document. If the discharge current
exceeds the specified value, discharge capacity could be extremely deteriorated or the Cell could be heated

IR ARG AR B A, R TEE, B E R IR B Bt 2 IR IS DL
b) For maximum performance, discharge the cell in a temperature range of —20°C to 65°C.

N T IE R rERE,  HE B IR Y A-20°C 65 °C
11.2.3 Storage Recommendations fi 17 1)

a) Do not store the Battery Cell together with combustibles.
ANEDR FLIB N S R — EAF T

b) In case of long period storage (more than 3 months), storage the cell at temperature range of — 10 ~ 25°C, low humidity,
no corrosive gas atmosphere, and recommend to charge/discharge once every 3 months, and the SOC remains between
25-75%.
U SREACI TG 3 AN H), HAESRAAEER TSRy - 10725°C,  RIRBEAAS & T il SR RS, 2
WERG 3 AN HFBE—IK,  SOC fRFE 25-75%Z [H].

¢) No press on the cell

ANEAL S A SZATA K 7.
12. Consultation B AR%&#

As to the obscurity, contact the following.
Address: No. Room 506 Zhao Ye Creative Park,Guan Hu,LongHua Distri

Tel No.: + 86-755-29029085

Fax No.: 86-755-84715899
WHEEN, EELIT &
JohE: e OUEIRL A R Cf
HEiESHS:  + 86-755-29029085
LB S, 86-755-84715899

13. Requirement for Safety Assurance Z2FIEER

For the sake of safety assurance, please discuss the equipment design, its system and protection circuit of Lithium-ion cell
with BONREX TECHNOLOGY CO., LTD in advance. And consult about the high rate current, rapid charge and
special application in the same way.

NTZAERR, WHRER, SR TSRS EREGS BN, AR RN, Wl SR
B s R R A E AR S .

RSB RIS R PR A FA AR, REBA, AaTEIE. £,
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