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1 Bk

1 Overview
1.1 BH

1.1 Purpose

AR TS 0 NACF5406A () REA B F A UEDOR . MUK . AR ER L @ AE MR . AREEA
PARREOR AT SRR, JPE 1 & TR IAIE JT i

This Document describes electrical requirements, mechanical requirements, environment requirements,
communication interface requirements, tag and nameplate requirements and compliance requirements for
NACF5406A battery pack, and stipulates the testing method for each requirement.

1.2 EHEHE

1.2 Scope of application

AICAE ) NACFS400A HUB I 2577 IR EARKTE, NACF5406A HLjt 5 2455 a2 1% 30R €
B R E K

This Document is a technical basis for the design, production and acceptance of NACF5406A battery.
NACF5406A battery shall satisfy all functional requirements stipulated in this Document.

2 BARER

2 Basic information
* 2-1 EAER

Table 2-1 Basic information

5 WH EAER B
NO. Item Basic information Remarks
SEMLRSYR %7y SE T
1. ﬁk%ﬁﬁ 9 BA.00.0027.75
Battery material code
HLO Y 5
2. EL5E-CS
Cell model
X 15 & 2 Jf
HETT . . .
3. o 15 cells in series connection and 2
Combination pattern . .
cells in parallel connection
® i & 7 M) _L/t il ;iy
o | T 307mm*1 64mm*42mm SORIMERRIC s R x 3 x
Dimension 5 +1mm
6 /20
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5 T H EXER &1
NO. Item Basic information Remarks
Maximum outer contour (LxWxH),
with accuracy of £1mm
HE H5 EE£100
5, = 2085¢ e
Weight Accuracy: £100g
H FEE£0.1L
6 (L% 5L Ko
volume Accuracy: £0.1L
; 7 7K 55 2% ) Rk 0.3 K (LRImEKED,
" | Waterproof grade 2230 LA B, AiEK.
7o HLIR B
Chargi
Heme 0°C~+40°C
temperature
g fi A8 range
" | Operating environments | AHL IR ETE
Dischargi
ischarging 20°CA50°C
temperature
range
19
-20°C~+60°C )
1 month
\ \iia 3 N
o | fPIREL -20°C~+45°C A
Storage environment 3 months
124>
-20°C~+25°C e
12 months
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3 HBA
3 Electric
3.1 HREX

3.1 Relevant definitions
1) FRUERE: AR IRRHER R 25°C+2°C, BATHLSE [RIBR Ao

1) Standard temperature: Unless otherwise provided, the standard temperature stipulated in the Document is
25°C+£2°C.

2) FREFRHL: ARl R DUBRE 7 i A R IR AT PR A e BB S L R B A A L, 4ERRIZ A
RIS, 1E 78 B 2 7 UL/ T B T e AU E R N Ik .

2) Standard charging: Under standard temperature, charge the unit cell at a standard constant current to the cut-
off voltage, and then charge the battery at the constant voltage until the charging current is lower than or equal to the
charging cut-off current.

3) RS AT SE bR ETE R RS

3) Fully charged status: Status of the battery after standard charging.

4) ARAETCHL: ARAEIREE R B 0.2C LI 2 A I AR R H O B A R D

4) Standard discharging: Under the standard temperature, discharge at a constant current of 0.2C until the
minimum unit cell voltage reaches the discharging cut-off voltage .

5) ARARA RN ARAEREE T, XTI ETE . FHE 20min 5, BEATARAERCE, MR ETHE
AE B A B 2 AR BCR AR TR R

5) Nominal capacity test: Under standard temperature, charge the battery in standard charging way. Maintain
the status for 20 min, and carry out standard discharging. Then, measure the energy output during battery
discharging with the voltammeter and other energy measuring equipment.

6) ZCULANBHIA: FREIRE T, R it 7e e B AUE U, A A2 i N FAX AC 1K Hz A5 X H it
MMM MEERFTHER 3-1 BAPERT T HIGAS A PR EK .

6) AC internal resistance test : Under normal temperature, charge the battery pack to the rated voltage, use the
AC internal resistance meter with frequency of AC 1KHz to measure AC internal resistance of the battery pack.
Testing results shall conform to electrical performance requirements regarding initial AC internal resistance set out
in Table 3-1.

7) ARAEAR A DAbRHE 7E BOR T AT, — IR FR TS R — AR HE IO S5 O — AR HETE R, 4
X FRE FEAREL 500 K S5 AR, e — RIMEHF BN AME TP E B 70%. drfEe e E
10min, FRAEHA S E 30min.

7) Standard lifespan test: Test under standard charging and discharging condition, a standard charging process
and a standard discharge process constitute a standard cycle. Test shall be ended when reaching up to the stipulated
cycle times of 500 times. The capacity measured in the last cycle shall not be lower than 70% of the initial capacity.
After standard charging, maintain the state for 10 min, and after standard discharge, maintain the state for 30 min.

8 /20
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32 HSMHER

3.2 Electrical performance

7% 3-1 AR

Table 3-1 Electrical performance

Fs HH Bhy B/ME FRARAE BKRHE pre
No. Minimum | Nominal | Maximum
Item Unit Remarks
value value value
WOE U
o, | PUERIE v / 54 /
Rated voltage
i e HL S
(1, | mERE v / / 63
Maximum voltage
i AIEENES
12. EAI_EE%E .EEJ_ A% 41.25 / /
Discharging cut-off voltage
i, O 1] P
13. i ]z. # . v / / 63
Charging limited voltage
EYIGENEN
14. r A% 58.2 58.8 59.4
Delivery voltage
TS
5, | ) SR meQ / 200 265
Delivery ACIR
R B
16, | PHER mAh 6200 6200 /
Nominal capacity
R
17, | PPPEER Wh / 335 /
Nominal energy
RREE S F b 2H B AR AR
18 ﬁﬁi/ﬁbg%HJEZ . WhL ) 160 ; it L hALAf]
Volumetric energy density He B
R AR ST
lg, | TEEEEEE | Whike / 160 /
Gravimetric energy density
SEfL LI HIR
20. | Nominal continuous A 4 KRB 7
discharging current
P THE TR FE R
21. | Nominal continuous A / 1.24 /
discharging current
SN GV
22. | Maximum continuous A / / 15
discharging current
23. | FEHLAR AR A / / 2.0
9/ 20
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F5 HH Bhy %/.ME ﬁﬁﬁoﬁl‘ %j.tﬁ pre
No. Minimum | Nominal | Maximum
Item Unit Remarks
value value value
Maximum charging current
Z 0, 3.1(7) bt
PRUEDEIA A iy : . 500 YA
24, . times / 500 / .
Standard cycle life WERRBENRNT
PRI 70%
BMS IE# A Th#E
25. | BMS power consumption mA 3 4 5 1EH A%
under normal mode
BMS il A #E
26. | BMS power consumption uA 240 300 360 KTh#EiEAT
under standby mode
BMS RHRAE A Th#E BMS #Z il L,
27. | BMS power consumption uA 5 13 20 fEIEX AN E,
under sleep mode IRA S
28, Battery storage Day 180 15, B BMS ¥
. RZK
time(@50%S0C)
10 /7 20
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3.3 BMS R"Z%

3.3 BMS protection parameters

# 3-2 BMS #4251

Table 3-2 BMS protection parameters

RERTF 24
Voltage protection parameters
T H By B/ME gk BKRE
Item Unit | Minimum value | Nominal value Maximum value
— L FE Ry HL R /Cell
Primary overcharging protection A" 4.15 4.2 4.25
voltage/Cell
— L e R HE I I 8] /Cell
Primary overcharging protection dela S 35 4 >
y gme p y (0.7) (1) (1.75)
time/ Cell
— R TERY R E T/ Cell
Primary overcharging protection A% 4.05 4.10 4.15
recovery voltage/ Cell
— L se Ry R R I [A]/Cell
Primary overcharging protection S 1.5 2 3
recovery time/ Cell
TR FE Ry R /Cell
Secondary overcharging protection v 4.20 4.22 4.24
voltage/Cell
L ARG AE I I ] /Cell
Secondary overcharging protection delay s 0 2 4
time/ Cell
Rt s AR R LT/ Cell
Secondary overcharging protection v 4.09 4.12 4.15
recovery voltage/ Cell
IR FR AR R I [E]/Cell
Secondary overcharging protection S 1.5 2 3
ry oV gmng p (0.7) (1) (1.75)
recovery time/ Cell
TR AR L
Overdischarging protection voltage / v 2.7 2.75 2.8
Secondary protection
S AP S ] s 3.3 4 3
(0.7) @) (1.75)
11 /20
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Overdischarging protection delay time/
Secondary protection
RETRR PR I
Overdischarging protection recovery v 2.95 3.0 3.05
voltage
IR PRI )
Overdischarging protection recovery ] 2 3 4
time
e as Bk
kR \% 3.65 3.7 3.75
Initial balancing voltage
YT e s i 7
’Jéjliﬁnf % . v ) 30 )
Initial balancing voltage difference
B A
R mA 13 15 17
Balancing current
V% £ 2
SRR REE . \Y% 0.75 0.8 0.85
Max. accepted voltage difference
Ak i
- _}Eﬁﬁﬁﬁr , \% 1.75 1.8 1.95
Forbidden charging voltage
AL HL
< \Y% 2.7 2.75 2.8
POWERDOWN voltage
FKAVSEIR I (7]
h I RML B T Hr Sk 1 /8
POWERDOWN delay time t T
AHBRS SH
Current protection parameters
T H Bhr | &AME PRHRAE = INI-A
Item Unit | Minimum value | Nominal value Maximum value
7RI RLOR R A | A 55 3 3s
Charge overcurrent protection
78 HLIE IR ORAP S A I 1] . . 5 3
Charge overcurrent protection delay time
78 HL IR R AP PR S I ] )
Charge overcurrent protection recovery ] MRy 21 B
time
i GERUR/TRVS A Gt S YN
Discharging overcurrent protection/ A 27 30 33
Primary protection
BRI (— RS O A 22 25 28
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Discharging overcurrent protection/
Primary protection

JECFR LA OR AP SE I A ] (20D

Discharging overcurrent protection delay s (0?8) (41‘) é)
time / Primary protection
BeaE R IR (0
Discharging overcurrent protection/ A (;g) (13) (Zg)
Secondary protection
JBCHLE AL OR AP E N I 1] (20
Discharging overcurrent protection delay s (8'32) (8';%) (8“312)
time / Secondary protection ' ' '
JeL B ORI LR
Short circuit protection current/ Primary A 115 125 135
protection
JeL i ORI AL I
Short circuit protection delay time/ us 290 390 490
Primary protection
BERFSH
Temperature protection parameters
HE Bhr | mAME PRARAE BAE
Item Unit | Minimum value | Nominal value Maximum value
T DR S IR I TR M 52 I [
Over-temperature protection delay time s (3) (?) (;)
and recovery time
78 IR R iR 0 5 A
Charging low temperature protection
7RI PRI IR TR
Charging low temperature protection 3 5 7
recovery temperature
78 L R PR R L 41 43 45
Charging high temperature protection oC (45) (48) (1)
78 H el PR A R SR
Charging high temperature protection (Zg) (jg) (jé)
recovery temperature
O e U TR A IR
Secondary charging high temperature 65 70 75
protection
R IR R R 55 60 65

Segway-Ninebot
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Secondary charging high temperature
protection recovery temperature
= =] mpy=|
ﬁﬂl'%ﬁ@f%f)jﬁmlg | 20 18 16
Discharging low temperature protection
TR ARG, PR A7 1R 52 3
Discharging low temperature protection -17 -15 -13
recovery temperature
JRUH v DR i 56 58 60
Discharging high temperature protection (58) (60) (62)
JBCE IR DR R R TR 51 5 5
Discharging high temperature protection (53) (55) (57)
recovery temperature

: FE5ASHOPINAE R RIS, AR T L4,
Remarks: Parameters in the brackets are battery parameters in test mode, and the test mode is only used for
factory production.

4 ,pF

4 Software

NACF5406A HACAH % ) LA IS, M TTL 5 SO fe b B A5 42 g fe, BRI
PERENS E SRR F b AT 2% AR AN O Ho2x B Zh A e 5 S i

Special upper computer testing software is provided to the NEE1009-W battery. When connecting the
communication port of the battering with the TTL serial port plate, the upper computer testing software shall be
able to test and judge the compliance of every index of the battery automatically.

AT SR .

Software interface is as shown below:

14 / 20
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S Machinery

51 #BOEX
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52 2 BMS V2007 Pack 20220414 - X
BOEE
v i@ifi44: 00000
BEE BE (V) 50. 4
SRR : BEFEE ) o
BEE(C) 0
B EE (V) 0
ﬂ:;“‘f‘ i #iR ETEH
o0a 1 5FRE : HE
thl4E ::65
HSLEE: PCEREE
BIRE Bk
o ZFLE = B
EHEE: e
" Fer Ay
HLE RS
EORE: Bk
—— BEEE
e TRRE |
SR |
BT E
B4R
A E:
2R | < >
Sl A | FSERE || e || Fedom
B8 IS

4-1 EAIHLEAE T R A E D
Fig. 4-1 Upper Computer Software Interface

5.1 Interface definition
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F5-1 S5 e X
Table 5-1 Terminal Model and Pin Definition

ThEE Function e 51 X ¥ B 4%
& X Definition Model Pin definitions Diagram of Terminal
¢t T K
- \ L/
Discharge and TW2 / Y
communication HEAR (P-) HEER (P+)
-
AR T DRREER
78 HL S TR
Charge and GX12 /
communication S22
ERAR (C)] | ARER (C+)

5.2 RERFER

5.2 Key dimensions

Segway-Ninebot
hSAaF

0.3+ 1EDED

Bl 5-1 o8 RO EDK
Fig. 5-1 Key Dimensions
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6 2%
6 Tag
6.1 £
6.1 Nameplate
la 110.0+0.2 >l
3-R10%+0.2

. A
ninebot
(]
=
+
-
e
Y
C=10.3%£0.2
6-1 E4h%
Fig. 6-1 Nameplate
6.2 T
6.2 Warning
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4-BE. § e 120. 0£0. 2 ”
A
5
Y
Y
A
5.0%£0.2 I [

6-2 Eorhr
Fig. 6-2 Warning

6.3 KR K amiEHN

6.3 Barcode dimensions and coding rule

%‘ / T=0.1%0.02

AABCCDDEFGHHHH

50.8%0. 1

AABCCDDE E G HHHH

®@@®®oe @

6-3 LI
Fig. 6-3 Barcode format

BARER:

Technical requirements:
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@E®LAIPEPOOE®®@®

WHE 128 i, FAA: Arial, F5: 7.5pt.

Set Code 128, front: Arial, size: 7.5pt.

Mif: BReE MR, BITEER, T=0.1mm. FKEBF, WIS E.

Material: Pearlescent Synthetic Paper, applying printing membrane, T=0.1mm. Black character on a white
background, print with resin ribbons.

RIEARATG R . Bl B, FHRNFER.

The surface shall be free of stains, folds and burrs, and the character shall be upright.

BRI -

Coding rules:

P2 i ARAD (4R NACF5406A it = i ARAS 4y 22 );

----Product code (Designated product code of the NACF5406A battery is 22);

AR (WIIRIRAGE N A N7 Bl b 52 S JS Iy B, S H ORI 22 J5 A7 hie A
R C);

---- Version code (initial version is determined to be A, version changed to B, version changed to C);
el LA ER

----Manufacturer code ;

B

----Manufacturing year;

et

----Manufacturing month;

=427

----Date of Manufacture;

AR

----Production line code;

P

----Production serial number;

7 M
7 Safety regulations

NACF5406A HLitl 75 24 2 UL T 200 n] SEE 2K
NACF5406A battery shall conform to the following safety regulations and reliability requirements:

R T-1 GRS AT EENE R
Table 7-1 Safety Regulations and Reliability Requirements

W3 NIERAY PATIRE R ER &V
Market Type of certification Applicable Standards and Requirements Remarks

2 GB/T 36972-2018 1 5.3, 5.4, 5.5 [{JER
H GB/T 26572-2011

RoHS g ‘e

SI/T 11364-2014 EH . R
UL CZHMED UL2271 Certification
. &Report required

Jkse PR, e [IREEES

TS TN

- Bk R SOR-2014-254
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8 A5zt

8 Packaging and transportation

P AT GB/T 3873 HIA REK. Ak EA TR, WAROREHIE 4. PSP
PR B S BE. RIS, R A RS RAET.

Packaging of the product shall conform to GB/T 3873 standard. Identifications in Chinese shall be attached on
the packaging, specifying manufacturer, product model, product description, packaging carton number, gross
weight, packing date, etc. In addition, the Quality Compliance Certificate shall be attached.

FE IS BRI KR, AN RIZES) .

During production transportation, pay attention to protect the product from rain, damp and severe impact and
vibration.

O FEMA] FEPREK

9 Battery reliability requirements

2% (SN_B 3009 # B ZR) MG kY.
Please refer to {SN_B 3009 Battery reliability requirements)

10 A RAREK

10 Battery warranty requirements
R IR R 18 M H .
The battery is guaranteed for 18 months.
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