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1. Preface Hi&

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 NANJING CBAK ENERGY TECHNOLOGY COMPANY
LIMITED.

AFRAERLE T R P R R R A IR A R AP A B T RO IR R, WRTTIEEEF I

2. Description {iBH

2.1. Product 7= &h: Lithium-ion Rechargeable cell 5 1] 75 14 FHiCs
2.2. Model (Type) FLES:  32140FS
2.3. Designation &%

32 140 F S

@® @ ® @
Indicates the diameter of cell 183 Hi it H %
Indicates the overall height of cell {437 H6E
Indicates the property of the cell {8 H it {E
The letter "F" defines LiFePO4 series cathode
"F'"f{& LA LiFePO4 JyiEM A BE R
@: Indicates the property of the cell {XZ Hith{haE

The letter "S" defines steel can cell @ 33.2+0.2

'S RF T

©eo

______

-~

3. Cell Size HHR~}

For details, please refer to Figure A. Remark: contain PET cover

AT AHEMBEHPEMRR, ESHAM A &E: BEREE

140.010.3

Figure A

4. Construction HINEH

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

RS IEMH . Tk, FRRE. e AR L

FHUE oM R T AR R IR A R ol dritE, REFRA, ATEA. 45
This spec manual is the enterprise standard of NANJING CBAK ENERGY TECHNOLOGY COMPANY LIMITED, without authorization,
any pirate or circulation is prohibited. 1/9
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5. Spe

cification 5t

Fresh cell, all tests stated in this Specification 1s Standard Test Conditions.

FEGR Rl FERERI SR, AR 5 b 7 i I 2R 2 A A I 2R

ltem T H Specification ¥R Remark %
Typical Capacity S lnAR
HAEE . :
— - 0.5C discharge capacity
Minimum Capacity 14500mAh
RANRE
et Ipedarice 1.0 mQ<IR<3.0mQ By AC 1 kHz
iR P PE B
Nominal Voltage 320V
PR E
Cell Weight contain package
P 300+5.0g :
L A& IMLde
Energy Density 160Wh/kg
He & i
End-of-charge Voltage S At CC mode
AL E ' (ER N
End-of-discharge Voltage SOV At CC mode
AR R ' JE ) 7X
Standard Charging 0.5C CC/CV, cut off 0.05C {80min
trE 7 B 0.5C [EIEEFEEE 3.6V, 0.05C #ukL
Standard Discharging 0.5C CC, cut off 2.0V
RGN 0.5C BB HEE 2.0V #Huk
ies ConlfmansiChargs 0~10°C | 10~20°C | 20~45°C | 45~50°C | 50~55°C | 55~60°C
RARRFERR
(HSERTIR & Cell Surface Temperature ) 0.2C 0.5C 1C 0.5C 0.2C 0.1C
Max Continuous Discharge 5
BRI,
Max Pulse Discharge 6C (10s)
R Rk
?fé g;;:;; 22000 cycles +0.5C/-0.5C,25+2°C
. . Tove RS AL AE o M 7R T
T Charging/Discharging Temperature u ., MR, — BRI
(Cell Surface Temperature) 0~60C/-30~60C s § LR R g
Temperature R (TR ) m%ﬁﬁ?ﬁﬁ%‘{m}%m
Range FE B4 Fe i
BEIR O Storage Temperature -20~45C 3month (3 4~H)
TR -10~25°C 6month (6 1)
Shelf Life x5 lyear 1 2
Appearance Without break, scratch, distortion, contamination, leakage and so on

SR

TREZ. MR, B, 5. BRBMES

U T e P T AR R R T PR W AalamitE, REIZEL RETEHED. 1&iE.
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6. Test Conditions iK%

6.1. Standard Test Conditions RN &H
Unless otherwise specified, all tests stated in this Specification are conducted at temp. 25+2°C and humidity

15-90%RH
HTHFANER, BAUE B LB @i S R . 25£2°C, IBAE:

15-90%RH

6.2. Standard Charge and Discharge Method #7787 & =,
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.
“PRETC A0 B DLEE A 0.5C RHEE 3.6V, FFLL 3.6V IEETE B E HIF/NF 0.05C.
The "Standard Discharge" means discharging the Cell at a constant current of 0.5C until the voltage is 2.0V

“HrERCE R BRI DUE E IR 0.5C B E 2.0V,
7. Electrical Characteristics H gk

Test ltem Test Method Criteria

JHTE : e W KRR
1 A cell is charged in accordance with Standard Charge, and stored in an ambient | 1. Capacity =95%;
Hih temp. of 60+2°C for 4hrs, then discharged in accordance with Standard | 2. No distortion,

i

5 Discharging. After that, fetch out the cell and place it in Standard Test no rupture.
Temperature - . R

Conditions for 4hrs, then check its appearance. 1. TR B =95%:

Performance

R RE

HE R AL TE B SUTE A AR . TN 60+2°C 1SR AR FPEIR 4h, SRS LA
PR R RO, A O BUHFEARHE IR TR E 4h, BRI,

2. ISR,
95‘}%%0

A cell is charged in accordance with 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. 2. No distortion,
Low After that, fetch out the cell and place it in Standard Test Conditions for 4hrs,
Temperature | then check its appearance. i b; ;%g;i?()%-
Performance | BEOERRETE A U A8 R A S . 4 RS TION-20°C 2 °C RO IRAR H{EIR 4h, 2' EEE%RE"‘,%&“‘%’
IR RE SR LL 0.5C MU E 1.8V, SEIRES S, Kl S E A AR AE I R AR T fi%”‘” '
HRE 4h, HR/F H ML -
0.5C Capacity/0.2C
A cell is charged in accordance with Standard Charge, after that stored for 30min, | 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 | as above except that at a discharged constant current of 2C. 0.5C /0.2C MHAEE
(EES A RS b v 7 AL 278 FL 45 TS & 30min, SAJE LA 0.2C 1EITIE, B | =95%;

FJEHHE 30min; XA GHERIAT T —IRFTIRABIER . FHLL 0.5C #ATIH
JHCHL; REEHEAT T — IR FERCRIER, HREL 1C BT HEAUCE #T T k7
TCEAER, #FLL 2C #ATIERUICE .

1C/0.2C HHERE
=93%;
2C/0.2C HHBEEE
=90%;

AR T3 0 i T BT RE IR A B A m A brfE,  REEIREL TTEIEN . LR
This spec manual is the enterprise standard of NANJING CBAK ENERGY TECHNOLOGY COMPANY LIMITED, without authorization,
any pirate or circulation is prohibited.
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4)
Capacity

Retention

A cell is charged in accordance with Standard Charge, and stored in 55+2C for
7d, after that stored for 5hrs at room temperature, then discharged in accordance
with Standard Discharging. After that, stored 30min the cell is charged in
accordance with Standard Charge, after that stored for 30min, then discharged in
accordance with Standard Discharging.

R R R ARG, HEEAE SSE2CHE TR, AEESIR
THAE S D, LR AR, ARG TEE 30min; 285 LR
70 FEL ) U A RS RS A B 30min,  F LURRHE A e i) B

Capacity retention: =
90%
Capacity recovery: =
95%
FERFE: =90%
EEMEE: =95%

and recovery
oy FEL PR A A
PR Z1ERE

A cell is charged in accordance with Standard Charge, and stored in Standard
Test Conditions for 28d, then discharged in accordance with Standard
Discharging. After that, stored 30min the cell is charged in accordance with
Standard Charge, after that stored for 30min, then discharged in accordance with
Standard Discharging.

RO E R i AR A UG, FEAREIN AR T, HRTHE 28 R,
PR LAbRVE RO A T, TS RGTAE 30min; L EGHRER I E
LEPE, WE 30min, SRJE LLbRMEI R .

Capacity retention:
>90%

Capacity recovery:
>95%

FEMARFE: 290%
HEKRER: >95%

5)
Cycle Life
TEA A

At Temp.:25°C+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 30min; then discharged at a constant current of
0.5C until the voltage is 2.0V, after that, stored 30min prior to next
charge-discharge cycle. The cell shall be continuously charged and discharged
for 2000 times.

HZ 25°C+2°C, ®SEL 0.5CIEFA R E 3.6V, LL3.6V EERREEARD
T 0.05C, 455EHHE 30min, #A5LL0.5C ERMAEE 2.0V, BALEEREMH
B 30min, BT IRFEARERIEIR, LT FERIER 2000 K.

capacity retention:
>80%
FEMRFE: 280%

8. Safety Characteristics #&4{tfk

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.

TR R RLEE AT SR HE R AR R PR M R A E AT, IR Pra B RS A AR T e R L, A
lhrs J&, T RE.

(GB 38031 8.1.2)

Test ltem Test Method Criteria
b ] W REpRE
1)
; e . : . No fire, no
Forced-Discharge | A cell is discharged at a constant current of 1C until the discharge time osi
€X 101.
Test reaches 90min, then observed the cell for 1h. ij =
7 e b 32 » T 5 . : EE.‘C-‘EKEJ(\ Z:
N G| UL 1C B, H 2R A EE 90min, MEE 1 /N,

1&1E

ZHUR B s R T REE R IR A R Al Rite, SRERER, TrIEHED. .
This spec manual is the enterprise standard of NANJING CBAK ENERGY TECHNOLOGY COMPANY LIMITED, without authorization,
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2)

Overcharge Test
HFEE

(GB 38031 8.1.3)

A cell is charged in accordance with Standard Charge, then charged the cell
up to 4V or 115%SOC at CC of 1C, then observed the cell for 1h.
RS ER AR X AEERG, SEEL IC ERARE 4V 5
115%S0C FfF1EFTH, WM& 1 /it.

No fire, no
explosion.
BASRAE K
I

3)

Short-circuit Test
A0 £5 B
(GB 38031 8.1.4)

Short circuit the positive terminal and negative terminal of the cell externally
for 10min (external line resistance < 5m&), then observe for 1h.

B PR IE AR A G S TR AN AR AL BR 10min (AMEREREE FIFH<SmQ)
WEE 1 /M .

No fire, no
explosion.

RSN AL B
I

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

4) is to be raised at a rate of 5°C+2°C per minute to a temperature of 130°C | No fire,
Heating Test +2°C and remain for 30min at that temperature before the test is | no explosion
RS EsN discontinued, then observed the cell for 1h. HLS AR o,
(GB 38031 8.1.5) | K HLESHAE FRFAE A TARAA , BELL 5°C+2°C/min MERBAERTE | AERIE

130°C+2°C HR%F 30min, WEL 1 /.

A cell is charged in accordance with Standard Charge, heated the cell to be

in an oven. In 60min, the temperature of the oven is to be dropped to the

temperature of -40°C and remain for 90min at -40°C: In 60min, the

temperature of the oven is to be raised to the temperature of 25°C; In 90min,

the temperature of the oven is to be dropped to the temperature of 85°C and
5) remain for 110min at 85°C; In 70min, the temperature of the oven is to be | No fire, no
Temperature Test | dropped to the temperature of 25°C; Repeat this for 5 cycles, after that | explosion.
i FEAEEA I observed the cell for 1h, then check cell's appearance. RSP AR A

(GB 38031 8.1.6)

AL R BRI U A R, SN IRIEAE
£ 60 e, IRISSHIEEMER-40°C, HAE-40°CIEEE T {745 90min;
760 78, RIBHEREZE 25C;
TE 90 4h Ay, BISEIRETIE 85°C, FLE 85 CIRE F{REF 110min,
15 70 80, IRISFEIREE S 25°C,
EEL PSR, WE 1h, BWESSU.

1

6)

Crush Test

5 He 3%

(GB 38031 8.1.7)

A cell is to be placed on the crush surface, the axis is parallel to the crush
surface, it is to be crushed between two flat surfaces. The pressure is
gradually increased at an extrusion speed of <2mm/s until the voltage
reaches OV or the deformation reaches 15% or the squeezing force reaches
100kN or 1000 times the weight of the cell, keep the pressure for 10
minutes, and observe for 1 hour.

RS TAE B S R & I PN R Tz 18, (BRI RS o P AT T 357 P
PA<2mm/s B35 I8, BHTE N 77 2 B Rk B oV SRR EIAE] 15%
S EJIEF) 100kN B 1000 f5HEGER, (REFES) 10min, MWE 1 /)
Bt

No fire, no

explosion
SR AR, T
HRXE

BEHUE PyE R T BB AR IR R R PR R b bRl REIRAL, ITERED.

i
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7) A cell is charged in accordance with Standard Charge, then dropped the cell
. . . . No leakage, no fire,
Drop Test from a height of 1.5m to the concrete ground with positive and negative i
i . no explosion
P& A terminals downward, then observed the cell for 1h. RN R
i paii . L I NIRRT S >
(GB/T 31485 AR HE TS AL AT A S, g B RE 1 IE SRR T 10 F B k. TR
6.2.5) H 1.5m BIRLE A BT FUKUEHE b, W 1 MRS )
A cell is to be placed on the impact flat. A ®15.8mm bar is to be placed on
8) the center of the cell. A 9.1kg weight is to be dropped from a height of | No fire,
Impact Test 610mm onto the cell, the distortion is allowed. no explosion
Ep il KROHENSTE L, ¥— ©15.8mm FAFEE ARG, R | SRR A,
(UL 1642 14) YEFIT TP, iLEE 9.1kg BB 610mm = E HHE T, rhdr s, | RBE

RS OV R AR

9)

Vibration Test
FREN I
(UL 1642 16)

A cell is charged in accordance with Standard Charge, then installed onto the
vibration desk with clamps. Equipment parameters of frequency and
amplitude are as follows (the frequency is to be varied at the rate of 1Hz/min
between 10 and 55 hertz, and repeat vibration for 90-100min, amplitude:
0.16mm. The cell is to be tested in three mutually perpendicular directions)
USRI A TE ARG, MR EARARRERSDGHETE
£, % N EARSTIRE AN M B IRIE R BT R RS X, Y. Z 2N
&4 J7 17 B 10~55Hz fEERIT5IRED 90-100min, FH4IE F Ay
1Hz/min, f7FIR(EEARIE): 0.16mm.

No leakage, no fire,
no explosion
BGRARR. A
R RLE

10)
Low-pressure
Test
(A WE %y
(UL1642 19)

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

RS IEATHE R A A FE G R, R AT 709 11.6kPa R
il & 6h, HMASS.

No leakage, no fire,
no explosion
LA A
K TIEEE

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.

AR 20-30% MR A A B ELE PR 1T,

10.Warranty i EHFiE

The Warranty period of cell is made according to business contract, However, even though the problem occurs within
this period, NANJING CBAK ENERGY TECHNOLOGY COMPANY LIMITED won’t replace a new cell for free as
long as the problem is not due to the failure of NANJING CBAK ENERGY TECHNOLOGY COMPANY LIMITED

manufacturing process or is due to customer’s abuse or misuse.

Bz B, ERRIEHRIRERIME. (B2, R, SRR a0 o AR oA B2 = 7

IR 2 2 P B FE AR A RS R R R, ot P LT RE VR BRI PR 2 ] R AR G o 28 T 4t

EER Y B 78 L AT R AR R A R B R TR AR A A A 2% 1

NANIJING CBAK ENERGY TECHNOLOGY COMPANY LIMITED will not be responsible for trouble occurred by

handling outside of the precautions in instructions.

P % A BT REIRRL SR IR 24 B X i e 22 4 <3 M e AR BT 7= A 9 1] REAS AR BT AFT 34T

A 5 9 m OB REIR R AT IR A R b, RZERL, FATEED. f54%.
This spec manual is the enterprise standard of NANJING CBAK ENERGY TECHNOLOGY COMPANY LIMITED, without authorization,
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NANIJING CBAK ENERGY TECHNOLOGY COMPANY LIMITED will not be responsible for trouble occurred by

matching electric circuit, cell pack and charger.
PR P T REIR B TR A Rl 5 it . VAE . 7S e AR 156 A A= A6 1YY 1] A AR BT ] 4T
NANIJING CBAK ENERGY TECHNOLOGY COMPANY LIMITED will be exempt from warrantee any defect cells

during assembling after acceptance.

HEB AR P ERSHES R LM R G ATER R B e IR RHE T IR A R R B RENTEEZ 5.,
11.Precautions and Safety Instructions Z4£&571]

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.
WA T 7 ST R RGBSR E A S5, M FAAT, EH40RIE LA I %4
Note 1. The customer is required to contact NANJING CBAK ENERGY TECHNOLOGY COMPANY LIMITED in
advance, if and when the customer needs other applications or operating conditions than those described in this
document.
ER L MRE D FERREEZ SO Z AN % TIRIEEUR A, 1S SR P L HT B RHE A IR A F M A
He
Note 2. NANJING CBAK ENERGY TECHNOLOGY COMPANY LIMITED will take no responsibility for any
accident when the cell is used under other conditions than those described in this Document.
FERE 20 FEZOCHR R A AR 2 AME IR AT P AR R T, R R BB BEVR R PR A B A AR AT Al /AT
11.1Standard cell Precautions FHBivEiEHE
a) Do not throw the Battery cell into fire or heat it.
AEA SN KRN .
b) Do not short circuit, over-charge or over-discharge the cell.
ANER R B, T s
c) Do not subject the cell to strong mechanical shocks.
AN HEO A E AL
d) Do not immerse the cell in water or sea water, or get it wet.
RER R NGRS, S EERIE.
e) Do not reverse the polarity of the cell for any reason.
ANEE B B B TE SRR
f) Do not disassemble or modify the cell.
AEIFHE SRR,
g) Do not handle or store with metallic like necklaces, coins or hairpins, etc.
AEMTEE, EHERREEBYNNEE .
h) Do not use the cell with conspicuous damage or deformation.
AEFREZI AR ERER.
1) Do not connect cell to the plug socket or car-cigarette-plug.
AERG I SRR .
7} Do not touch a leaked cell directly.
ANE B A B
k) Do not use Lithium-ion cell in mixture.
AEBEE TSRS,
) Do not use or leave the cell under the blazing sun (or in heated car by sunshine).

ANER R ST BRI E ST b T .

BHURE T T B T LT AR IR AT BR A F Al dgite, REFERL, RTTEED. &4
This spec manual is the enterprise standard of NANJING CBAK ENERGY TECHNOLOGY COMPANY LIMITED, without authorization,
any pirate or circulation is prohibited. 71/9
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Keep cell away from children.

K ST E AL R LB T .

Do not drive a nail into the cell, strike it by hammer or tread it.
AEER, T EER B A

Do not give cell impact or fling it.

A B B

Do not put Battery Cell into microwave oven or high pressure container.

ANELAG BTN R AP B R TR A

11.2 Cell Operation Instructions {3 B8
11.2.1 Charging 7

a)

b)

c)

d)

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.

BB SF AR BRI RAE TN MRS ER LR, B2t e, 23IEH, BE, X
Charge voltage should not exceed 3.65V.

T EARE T 3.65V.

Charge the cell in a temperature range of 0°C to 60°C.

FLES 78 AL IR T T 0°C ~60°C

Use a constant current, constant voltage (CC/CV) lithium-ion (Li+) cell charge controller.

(EEERER/IR R S e R Oy e e

11.2.2 Discharging Ji(H#

a)

b)

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
TCFRL RS R AR T3 AL A8, dn SRR AR T ML, RIS BN A R O it 2 th T R B L
For maximum performance, discharge the cell in a temperature range of —=30°C to + 60°C.

N T IEREEF R RE,  HEA AR IR B YEE A-30'C ~+ 60°C.

11.2.3 Storage Recommendations {17 EE 1%

a)

b)

¢)

2.

Do not store the Battery Cell together with combustibles.

ANEE R LA S BAH) — R AF T

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%.

IR ERE AR EE 3 A A), BENFHERERRAN-10~25C, KRERSEFmESEKTETS,
HECEERR 3 M AR IR, SOC {REFTE 25-75%2 18]

No press on the cell

AN A ZAEME .
Consultation FAREG#

As to the obscurity, contact the following.

Address: No. 5, Cangxi Road, Gaochun District, Nanjing
Tel No.:  +86—025—57878020

mAE%ER, HEHLL TG H

J7hE: MR EE XRS5 5

B 50%: +86—025—57878020
http://www.cbak.com.cn

A PN T T R IE R T IR A R Ak brift, REFHT, ATTHRIEN. 4.
This spec manual is the enterprise standard of NANJING CBAK ENERGY TECHNOLOGY COMPANY LIMITED, without authorization.
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3. Requirement for Safety Assurance Z4&{FIFER

For the sake of safety, please consult NANJING CBAK ENERGY TECHNOLOGY COMPANY LIMITED for
equipment design, lithium-ion cell system protection circuit or high current, fast charging and other special applications,
AT B, WA, EEFHCRFRPEREGHHEIR, RERBE AT TR, HEEH
50 LE T REIR BB BR A F) M S L.

ZEE T oAT e ET AR IR R A R A Al Ak bl REFIRL, ATTERED. 5.
This spec manual is the enterprise standard of NANJING CBAK ENERGY TECHNOLOGY COMPANY LIMITED, without authorization,
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