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1. Scope EASEHE

A3

This product specification describes the performance, dimensions, characteristics, technical

requirements, testing methods, and precautions of the INR21700P4R2C4000 lithium-ion battery

product developed by Hesheng Hongneng (Ningbo) Technology Co., Ltd.

Pr

F
7
2. Description and Model EH&IEE

2.1 Product =&

Cylindrical ultra fast charging lithium-ion battery
FERL R T

2.2 Model(Type) HHEHIS
INR21700P4R2C4000

3. Parameters TS

rm ARG & BBl EE () B AR A T & 1 INR21700P4R2C4000 £ B 1 H
PERE. FSFs RptE. FoRZER . MK 57 S B S AT 7 13 .

Item i H Specification FRE Explain &
Capacitance
1 4000mAh @25i3oc
BWUERE
Minimum Capacity
2 3900mAh @25+3°C
RINEE
3 Nominal Voltage 3.6V
LGN
A Maximum working voltage 49V
R TAERE
Minimum operating voltage 2.5V (T>0°C)
5 o
/N TAEHE 2.0V (T<<0°C)
. Alternating Current Resistance <5mQ (1kHz)
A3 M BE 3.5+0.05V@25+3°C
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w1 .

=PAS—

I Xn).,\a“

Standard charge current

PHRE: ISCFAT-008&A3
———a

7 o ‘ 2.0A(0.5C) @25+3°C
Pt 78 FL LA
Maximum charging current
8 8.0A (2.0C) @25+3°C
B K78 L LI
Standard discharge current
9 o ‘ 0.8A(0.2C) @25+3°C
P AE TR B
Max Continuous Discharge Current | 45A (Not trigger 80°C temperature
10 (Surface temperature) cut)
. . - ' 60A (With 80°C t tu t
okt Chisgemipgp | O emperature cuf)
Operating environment temperature Charge 7 H: 0~45°C
11 : T . [s}
T i Discharge J§{Fi: -30~60°C
Cell Surface Temperature* Charge 7 H: 0~45°C
12 : \ .
i 1 35 8 I Discharge Ji#{ H.: -30~75°C
Storage Temperature Range -20~25°C, lyear
13 (At Shipping SOC) -20~45°C -20~45°C, 3months
AR EVa L CH Bt H E SOC) 20~60°C, 1month
High Rate Cycling N
4o ‘ 400 I 75°C Cut-off
mfE AR (1.5C 78 10 C O
Cell Weight
15 e <72.0g
FL It 2
s Cell Dimensions (with tube) ©21.65%70.50 (+0.2mm) (Diameter*Height)
Bl RS (R ERD (ELAE> )

Note: The surface temperature of the battery refers to the temperature value at the highest position.

= FLHL R R P R A PR R TR B e e o7 B PR A

=
piss
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4. Product structure and size FFa%Efd. R+t

Op

21.6520.2mm
r—b'

21700 40F 3.8V 4.08h 14.44h )] (

=]
=
N
=
+
o
wy
=)
-
7= i EAR i e 5
21.65+0.2mm 70.50+£0.2mm

#k: WEERS

5. Product identification =SaErIREHl

=== |NR 21700 40P 3.6V 4.0Ah 14.4Wh _
[jfek BTCAP 631101300001

+

+ INR 21700 40P 3.6V 4.0Ah 14.4Vh —
Ef RE M Mt BE AR OBRE Al
BTICAP A 4Hk B8 /D78 C637101300001

6. Testing Methods /= guilliR 75%

6.1 Testing Conditions iz 5%

The standard testing conditions of this product specification are: under standard atmospheric

pressure, temperature 25+3°C, relative humidity less than 65%.

AP SRS FAREMRR A N AR ERSE T, IR 2543°C, AXHEE N 65%.

6.2 Test equipment iK% &

(1) Vernier Scale iz ER

The slide caliper should have 0.01mm scale.
Pebr R R R R 0.0 lmm,
(2) Ammeters and Voltmeters HLJRFRFHER

www.btcap.net
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. w——
The ammeters and voltmeters should have an accu cu. and 0.omV or

higher.

FEL AL R AT R R 2R A B N 23 3004 0.5mA AT 0.5mV B L L

(3) Impedance Meter & P4 RH IR

AC Impedance 1000 Hz

AZFPHPTIN RSN . 1000 Hz

(4) Other information HAhfE 5

+¢ Temperature meter: Precision < 0.5°C
TREEAGRER : K5 FE 9<0.5°C

+ Time measurement tolerance: +0.1%
A A A 2 +0.1%

+¢ The size measurement tolerance; =+0.1%
JOGTEAZE: £0.1%

¢ The quality measurement tolerance 0.1%
JRENEAZE: £0.1%

6.3 Test for Capacitance ZEMiR

At 2543°C, discharge the battery with a constant current I to Umin before testing. Charge the
product at 2.0A(0.5C) to the set voltage of 4.2V, then charge it at constant voltage to 0.1A and cut
off the current. Then, discharge the product at 0.8A(0.2C) to 2.5V. After standing for 30 seconds,
repeat the above process again, and take the capacity value after the second discharge as the
capacity value of the product.

FE 25E3°CoRAF N, AEMIGUHT, SR st FE 2 FIR TR 2 Umine R i BL 2.0A(0.5C)
FAHEEBE L 42V JEEEFTEHEE 0.1A Hiigul, RKi%E, PL0.8A(0.2C) iUk ™ ki H
£ 25V, #E 30s J5, FREE BRI, B 2 YU RS EE A AR,

L 2
4.2 2001
L 15
i 1500
L1000 <
& 3.6- g
g)ﬂ e
| 3 L 500 §
c s
= L0 5
3.04
L 500
2.7
L1000
3.4l

0 5000 10000 15000 20000 25000
Time (s)
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6.4 Alternating Current Resistance(ACR) 3ZRAPE
Charge the cell to 3.5+0.05V and keep this voltage for 30min, then using the AC Internal

Op

Cy

H

resistance to test its AC Resistance at 1kHz

T, BHAAFEEE 3.5+0.05V IHEE 76 H 30min J5, 7F 1kHz &1 F, KRR ES

HIET
(GHAT 2 LA

(»)

&/

RS
1kHz

O =

6.5 Test for Low Temperature {514 8EMR
Under the ordered temperature, constant charge the cell to 4.2V and then end it at 0.1A by

constant voltage. After this, remove the cell to different temperature condition (keep 2h) and

discharge it to 2.5V at 2A(0.5C) current, record its discharge capacitance.
FEBCEIRSE AT, KRR 2 4.2V Jo B i 2 0.1A Bk, AR IO Fr
%?'E.o

2h 5, DL2A(05C)HEFVE IR 2.5V, 1o 3 FE T
—&— -20°C
4.2 49
3.9 4
& 3.6-
£
£33-
=]
>
3.0 4
2.7+
244 T T T T T
10 20 30 40 50
Time (min)

SEEhEE TR RIZB IR AT
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6.6 Rate discharge {S3RHE

Under 25+3°C, test the cell’s original performance by “Capacitance/resistance method”, After
charging according to the standard charging method, followed by constant current (N A) discharge

to 2.5V at specified discharge rates at 25+3°C.
i 2543°CH IR BN B I BELI W 5 B A P RE R, B A e ST 7o

1E 25+3°C R LAZE @I HAE R N A fEIRUIE 2 2.5V,

90
4.2 -
- 80
3.9-
=70 O
o
E 3.6 - =
-60 £
g =
80 3.3 =
= L 50 @
= ="
> 3.0- %
5 - 40 =
2.71 40A TR 2R - 30
*  40A JHARIR T
2!4 T L] L] T T T T L] 20
0 50 100 150 200 250 300 350 400
Time (s)

7. Charging Method FEEE 5%

7.1 Standard Charge fREFTE

Standard Charge refers to charging at a constant current of 2.0A (0.5C) to 4.2V at an ambient
temperature of 25+3°C, and then charging at a constant voltage until the current is less than 0.1A.

brifE 7 HRIAE A BER O 25+3°CINAR R, SELMEE U 2.0A(0.5C)FE L= 4.2V, AR5
fEE S BTN T 0.1A,

7.2 Rapid Charge TRIEFEEH

Rapid Charge refers to charging at a constant current of 4.0A (1C) to 4.2V at an ambient
temperature of 25+3°C, and then charging at a constant voltage until the current is less than 0.1A.

PR 7e HL BIFE IR B IR E O 253°CRIZRAE T, JeLUEE - 4.0A(1IC) 7B HLE 4.2V, 5
fE IS FE A RN T 0.1A,

www.btcap.net
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* A | =y
T ) 4+4% A

n".

8. Electrochemical Characteristics B8{{ 14 RE

Item Test Condition Criteria
i H LA KB by
At 25+3°C, fully charge the product with
Standard standard charging method, and then discharge it Standard discharge capacity
disch t 0.8A(0.2C) t ity of 2.5V.
| ischarge a ( ) to a capacity o ~3900mAh
capacity 1E 25+3°Cok AT, K i DLk 70 i 7 2078 -
I . \ R L 2 B >3900mAh
PRUECIA R | W, AU LA 0.8A(0.2C)I L2 2.5V #iLE 1
BE.
Relative
Current (A) .
Capacity (%)
Standard charge followed by constant current(N 0.8 =100
Rate discharge
A) discharge to 2.5V at specified discharge rates 1 1
performance* 0 00
2 at 25+3°C.
e A 0 o
i fabrtE sy e i e, 1 25£3°C M RAGE =
ML £ N A TSR 2.5V 0 05
40 >95
Under the condition of 25+3°C, charge with
6A(1.5C) constant current to 4.2A, charge with
constant voltage to 0.1A as of the end, and leave
it for 10min, and then discharge with 40A(10C) Capacity Retension
constant current to 2.5V (and 75°C cut-off), and discharge capacity of 400th cycel
High Rate ~ " original discharge capacit
leave it for 30min. Repeat the above processes g ge capacity
3 Cycling = 60%
for 4 les. =
B AR or 400 cycles e L = 55 400 RAEIR A L 2
16 2563°C4AM R, BLeA(LSOfEzemzE | 7Y VT o 7 B
42A, EIEFHE 0.1A #%, #E 10min j5 | =60%
PL40A(10C)ER L 2.5V (75°CH 1L
B, B E 30min. LATETH R IARE 5E B 400
AR FE TR -
www.btcap.net
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Under the condition of 25+3°C, fully charge the

product with standard charging method, after

FRLRREGER, RERFARY

Discharge
rest more than 2h at the specified temperature,
temperature -20°C: Capacity retention>80%
and then discharge it to 2.5V at a constant
performance 60°C: Capacity retention>100%
4 current of 2A (0.5C) within the same
test** -20°C: ARRFFFE>80%
o . temperature. .
JCHL L P 60°C: HELRFFHE=100%
- 25+3°CoRAT T, K7 i LAARHE 78 B 7 A7 i
U7 = . B
M5, fEfR e NERE 2h IELL 2A(0.50)1E
TS RBZEF] 2.5V,
Capacity retension
__Residual capacity after 30 days storage
B original discharge capacity
= 95%
After charge at standard condition, and then | .. o ks — B30 RFIR A&
25 °C storage RIS WIe 7 B
stored at 25+3°C for 30 days. After this,
performance = 95%
5 p_— discharge to 2.5V by standard condition.
25 °CA Ut . . - Capacity recovery rate
B 7 T AT LR, T 2543°C F A7 30 | oo Y eeovery
fe B _ Recover capacity after 30 days storage
K, DIFrHER T SRR 2.5V, - original discharge capacity
= 98%
o FH30 R E A &
BRI = -
LGRS
= 98%
After discharging the battery to 2.5V at 25+£3°C,
the battery was charged to 3.5V at 2A (0.5C)
and cut off at 0.1A with constant voltage
charging, then it was transferred to 60°C
High environment for 30 days storage, and then it | Capacity recovery rate
) _ Recover capacity after 30 days storage
temperature | was shelved for 12h at 25+£3°C, and the capacity | = original discharge capacity
6 storage of the battery was re-tested according to the = 98%
performance standard charging and discharging method. REWE R = 30 KK 4 it
N . . UL GESS
R TERE | fE 2543°CF, KHMBRE 2.5VE, BL | S ggoy
2A(0.5C) KA 3.5V HEIEFRHE 0.1A
ik, EEIERE 60°CHEE F 1744 30 K,
JRAE 2543°C N & 12h, 4&IEARHETE R Ty
RwC=RIERENRESS =
www.btcap.net
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Note VF:

*Capacity retention is calculated as a percentage of the 10A discharge capacity value based on a 25°C ambient

temperature.

FRERRFAREIET 25°CHIRIRE T, 10A R A BT A 20 Ui S .

**Capacity retention is calculated as a percentage of the 2A discharge capacity value based on a 25°C ambient

temperature, with a set protection voltage of 2.0V.

FRERFFREIET 25°CHBHREZ T, 2A BB FEE#AT A SIS, WEKRS SN 2.0V,

9. Mechanical Properties #1148

Test Item
M1 H

Test Method
M7 7%

Criteria

R0 v

Drop Test
B R

Under normal temperature conditions, fully charge the battery to 4.2V,
and drop the battery cell from a height of 1.0m in the direction of
positive and negative poles to the cement floor. After the experiment,
place it for at least 1 hour and conduct a visual inspection.
HIRAMT, BRI RS 4.2V IRA, HUGA 1.0m IR LLE
BORRAE K77 1) kv 22K e LI, SEI0 R TECE 220 Th JFREAT S WA

A

No explosion, no

fire

N NN YR

Vibration
2 Test
EITSTIRIRY

At room temperature, fix the fully charged battery cell with standard
charging method on the vibration table, increase the vibration

frequency from 7Hz to 200Hz within 15 minutes, and then reduce it to
7Hz. Repeat the above steps for 3 hours. Maintain an acceleration of 1g

during the process of increasing from 7Hz to 18Hz, and maintain an

acceleration of 8g during the process of increasing from 18Hz to
200Hz.

FERAAMN, K Dobrite 70 i 07 278 I FL A RS LB AER B & L
£ 15min WCRHREDFR d1 7THz 84 0% 200Hz J& K2 7THz,

2 BRI 3he 7THz B0 %] 18Hz WL FE R AR FF 1g Nk,

18Hz 3411 %] 200Hz IR ORFF 8g IR -

No explosion, no
fire, no
leakage,Voltage
drop less than 5%

AEENE . AHEK
AR B TR
NF 5%

p=i
H
>
p=i
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10.Safety &M HE

%10 ;T

Test Item Test Method Criteria
T H M5 7% e g AN
The standard rechargeable battery (4.2V) is heated to
130+2°C at a heating rate of 5°C/min and heated in the
Hot Test No explosion, no fire
1 e oven for 10 minutes.
R | ‘ ‘ KU, Rk
PRAEFTTE R (4.2V) DAREZ3 i SE2°CHIINHud %
INFAE] 1304£2°C, FFAE 130+2°C T fR$F 10mins
The cell was immersed in 3.5%NaCl solution (mass
Sea Water fraction, simulated seawater composition at normal
No explosion, no fire
2 Immersion Test temperature) for 2h.
_— o R B N DY
KR K S TE RN 3.5%NaClLIER (T4, Bl
IR AR T E 2h.
No explosion, no fire,
Over-discharge Constant discharge with 1C current for 90min, then
no leakage
3 Test observed for 1h. )
N o ' RIRAE. TRk TR
NGl LA 1C ML IE RS 90min, W% 1h. "
M
Batteries fully discharged by the standard discharge
process are charged to 4.6V at 13.2A constant current,
charged at 4.6V constant voltage, and the test is ended
when the surface temperature drop value of the battery
Overcharge Test No explosion, no fire
4 X reaches 20% of the maximum temperature or the total
U AEENE . Ak
charging time reaches 7h.
PRAE R AR S8 AT R T, BL 13 2A fER 2
4.6V, 1E 4.6V IEETERL, 2 H iR IR T PR IL 2]
B e B B 20% B e 78 FEINF TAJIA 21 7h, S5 A
www.btcap.net
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s»ﬂﬁG Oﬁ,, |

Short the positive and negative terminals of the battery,
the total resistance of the external line 80 = 20mQ, when
the battery voltage <0.2V and the surface temperature of

the battery is restored to within 10 °C difference from the

Short-circuit Test . . No explosion, no fire
5 ambient temperature, end the experiment.
LB N 3 AENE L AR

FOE O IE Fb, ARSI LR S FLBE 80+£20mQ, 4 H
i H R << 0.2V H. Lt 3R TR P VK 2 31 5 9 B 0 P A 22
10°CLAWY, ZEHSLE.

After fully charged according to the standard charge
method, the cell is put in an oven. Then set the oven
temperature as follows:

(1) Decrease the oven temperature from chamber
temperature to -40°C within 60 min and keep the cell
under -40°C for 90 min;

(2) Raise the oven temperature from -40°C to 25°C
within 60min;

(3) Raise the oven temperature from 25°C to 85°C within

Thermal Shock | 90 min and keep the cell under 85°C for 110 min; .
No explosion, no fire

N NN YR

6 Test (4) Decrease the oven temperature from 85°C to 25°C
AP | within 70 min;

(5) Repeat the sequence for a further 4 cycles.
Afterwards, the cell is observed for 1h.

RO A v 78 HL T A7 B R TN IR EE R T, SRR 2 L
TN AR T U A D

(D)7E60min N H125°CF4 iR %2-40°C, R FFI0min;
(2)#£60min A i & FH-40°C T+ %225°C;
(3)7E90min A I B H125°C T+ 4285°C, {#&4F110min;
(4)7E70min PN 5L HH85°CF4 2225°C;

G)IEH IR D RAR . S5 IEMEL 1h,

www.btcap.net
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After charging according to the standard charging
method, the battery cell is stored for 6 hours at 25+3°C No fire, no explosion
Low Pressure and an absolute pressure of 11.6kPa. Low-pressure area | and no leakage with less
7 Test test shall be carried out according to UN38.3 standard. than 10% of OCV drop
AR | BSHEAR R B NA )G, £ 2543°C. 0 EJI08 | Bk TolE. it
11.6kPa 251 N A74i# 6ho IR TUE I IK4% I UN38.3 #ifE | I, OCV FEE/NT 10%

AT

Forced Discharge | A discharged cell is subjected to a reverse charge at 2.0A .
No explosion, no fire

8 .
jl“est‘ ‘ (0.5C) for 90 min. B oAk
SRA RN | BRI BL 2.0A (0.5C) I FEIAL R 171 78 HS 90min.

11.Satus of the Cell as of Ex-factory HH T RA

The battery cell should ensure transportation within the range of 3.35V to 3.60V (20-45%

SOCQ).
O N ARIELE 3.35V & 3.60V(20~45%SOC) il P #51% .

12.Instructions and precautions {ER§SF;FEHIN

12.1 Instructions FHIES

+¢ The operating temperature of lithium-ion batteries should not exceed the upper or lower limit
of rated temperature.
B R R A R A R T A iR B PR B TR

+« Lithium-ion batteries should be used within the rated voltage range.
PR T LB LR AUE HEU DX TR R A

% Please confirm the polarity of the lithium-ion battery before use, and reverse connection is

prohibited.
BT AR RIS R AR, IR .

¢ The external environmental temperature has a significant impact on the lifespan of lithium-ion

batteries. Please stay away from heat sources.

A FEIA SR BT A 1 R PR A i BT EE B, TR B A

www.btcap.net
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«» Do not come into direct contact with water, oil, acid, or alkali for lithrum-10on batterles
PR T IR ) Btk il R
++ Do not squeeze, nail or disassemble lithium-ion batteries.
TG TR B S L
% Although the cell contains no environmentally hazardous component, such as lead or cadmium,
the battery shall be disposed according to the local regulations when it is disposed.
BIRHIMAN S E FIEHI Ry, IEYEdE, (H A e A R B2 0 3 AT AL B
« This product has a certain voltage value before shipment. Do not short-circuit the positive and

negative terminals during use.

AP KB G A —E AR, AR AR ) 2045 Ik AR i 2
12.2 Storage f&7F

+« Lithium ion batteries should not be placed in places with a relative humidity of over 85% or
containing toxic gases. In such environments, the leads and casing are prone to moisture and
corrosion, leading to circuit breakers in lithium-ion batteries.
P T R AT AL T ARR R 85% LA EEREH AT URRIS T, MR 5 2 5T
T 5y 5T K vh, S SO T L R
¢ If batteries need to be stored for a long time, please store them in a well ventilated area with a
temperature of 25+3°C, a relative humidity of below 60%, a voltage not exceeding 3.50V, and
no exposure to sunlight.
R I AE, TEAEIRE 25+3°C, MIXHREE 60% LA T, HEAEE 3.50V, EXR
UF RIS AF T, AR

13.Shipment Z#i

R/

s The capacity of delivery cell is approximately at 20-45% of charging. It is not specified more
than 45% capacityremain at customer, because of self-discharge. During transportation, keep
the cell from acutely vibration, impacting, solarization, drenching.

H BT 20-45% L EIRAS, T HUSAAE HAE, 1838 3% 7 i A HLO TEVR S8 A IRIIE
45%fnr HL B o ISR R IR R ZRE . b R R

14.Warranty RE{RIE

+ From the date of shipment, the shelf life of the battery cells is determined by the contract.

However, during this period, if there are quality issues with the battery cells caused by

www.btcap.net
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#

customer misuse rather than the manufacturing process of Hesheng Hongneng (Ningbo)

Technology Co., Ltd., Hesheng Hongneng (Ningbo) Technology Co., Ltd. does not promise to

replace them for free.
Atttz B, mBSHRIRRE FEME. H2, ARy, RdEamalae (7
B BHA PR w B R R PR M0 2 25 7 B R A B S o B ), & el fe (TP 0
FHEA PR w) AR o 2 5 4

¢ Hesheng Hongneng (Ningbo) Technology Co., Ltd. assumes no responsibility for any issues

arising from violating safety regulations during operations.

GiksLRe CT D BHEABRA FI0EE S22 4 55 WA BT = 22 1 i) AN AP AT ART 34T o
15.Packaging B&{E2

15.1 The packing label B FR%

2 BEAhEE A ARRLRECT B PR IR A7)
HSHENE B NORENS Hesheng Hongneng (Ningbo) Technology Co.. Ltd
' R
e HIER %?m
o FRNE it (ﬁg)ﬂﬂ
HE thfrr
£ i e 0
_ - # 0 th e I 9
L )

SER-
S (F] EYQ,\
oS o ua i?%?d
NG nDsaRanSRGRS
D Ona €3 2 €3 = S
SR G e aRe R ORE
S T e i TS T
63 a6 8 T
¢¢¢ éi b
¢¢ (7]
@
Series Numbers Size Mass
RS R JUF(WXLxH, mm) H (ke
INR21700P4R2C4000 1 380x310x85mm <10

www.btcap.net
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15.3 Related information HHX{E &

Spec. @@;ﬁ : ASGFH7-008&A3

- A

%15

Series Part Name Materials QTy
Fr5 A 24 R Mk} LA
battery Corresponding battery model
1 . . 130pcs/box
Lt X N7 FEL Y Y
Battery Data Sheet A4 paper
2 1pcs/box
FB TS A4 5
Finished Product Inspection Form A4 paper
3 . ) Ipcs/box
J e 6 R A4 4K
Liner Panel Blister box
4 ‘ 2pcs/box
AT IR IR
Carton double pit corrugated paper
5 . . 2pcs/box
it LU LB AR
Outer box label Adhesive label
6 B o Ipcs/box
HMFEBRAE AT hR2E
Adhesive tape Polyethylene
7 - 0.01 rol/box
i RO
www.btcap.net
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16.Needs of customers 2 EK

If the content described in this document cannot meet your company's needs, please fill out the
information in the table below and contact Hesheng Hongneng (Ningbo) Technology Co., Ltd.

FZA TR A E LR L A MR, EHE TREL, PS5 ERAE (T
BHEA PR A AR

Hesheng Hongneng (Ningbo) Technology Co., Ltd. will implement your company's needs and
provide high-quality services to your company.

HREARE (THO BEA R A FPR SR SL sl MR K, A5t ml SRR 55
Series | Existing information | Demand Information | Existing standards | Demand criteria

Jr5 CAHES LRSS CA ARifE R b

Company Name A ] 4 FK:

Sign 2554 Bk 2 2
Date H 3.

17.Consultation AR %1

If you have any questions about lithium-ion batteries, please consult as follows:
Address: 1999-9 Zhouxi Road, Zhouxiang Town, Cixi City, Zhejiang Province
Tel No.:  86-0574-87906826
Fax No.: 86-0574-87906826

Website:  http://www.btcap.net

WA ATAT ¢ TR B gt (1 1), 35 3% AR 7 s
J7hk: WA 2R T R AR P A B 1999-9 5

Hi%: 86-0574-87906826

fEHE: 86-0574-87906826

W4k:  http://www.btcap.net

Enterprise official account

AR S

www.btcap.net
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