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LED Light Cable (50cm)

customized length 50cm (XC017)

VKINGNER 16 EREEL KR
Al o o .
FFEHAINP Specification Approval Sheet
EPAMR
Customer Name
EFRRS
Customer Model
EPRS
Customer Part
Number
=1 =]
FEES VKPGA—165200A-LC10A-FO
Product Model
W V2. 1
Version
H 2026-06-08
Date
Fs B me HE
S/N Name Model Qty.
16S200A S ARIFHR
1 (CAN F#1) VKPGA-16S200A-LG10A-FO 1pc.
Split protection board
) S5EFF K2k 2.54mm [E)EE 3k XP HOUSIng 26AWG B—3ki2431KE 3mm 1
C.
Low-voltage switch wire £%1< 50cm (XC070) P
B EREL% (B+) B J1EREL B+EE it AR 30cm (XC€102)
3 Power Connection Power Connection Cable for B+ Battery End, Standard Length 30cm 1pc.
Cable (B+) (XC102)
o e e R REL(KTEIK) FREIKE 65cm (XCo01
oy -] BEREL = VRGRIIR) AT G5cm (XC001) .
4 T ¢ isiti . Temperature acquisition wire (in the shape of a water drop) with 1pc.
: emperature acquisition wire
Product List P g standard length of 65cm (XC001)
s B ESR &% BCO™8 B ESR &2k 0-8 #RAE1KE 85cm (XC002) :
C.
Voltage acquisition wire BCO~8 Voltage acquisition wire 0-8 with standard length of 85cm (XC002) P
6 B ESREE4% BC9 16 BLESREE L 9-16 #RECE 85cm (XC003) !
C.
Voltage acquisition wire BC9~16 Voltage acquisition wire 9-16 with standard length of 85cm (XC003) P
CAN VKCA2
7 #mﬁﬁtﬁi VKCA2_V1R2 (FTB040) 1pc.
Split Board VKCA2
IDC2.54 RRF&REHIHLZ 2*10=20PIN FC20P 500mm 1<
8 uih TR E R (XC250) o
Terminal block cable IDC2.54 gray flat ribbon cable with lock, 2¥10=20PIN, FC20P, pe:
500mm length (XC250)
. 2.0MM [B]E 6pPin Wk[E[E, EH 50cm(XC017
LED ATHEREEE (50cm) %HF 18] p in )Z;"—ﬂl"‘] EFIHEE 50em( ‘ A)
9 Single-row, 2.0mm pitch, 6-pin, double-headed (same direction), 1pc.

iR\ Supplier Confirm

Z P\ Customer Confirmation

HxE HE
Prepared by Reviewed by
o ot

Approved by

Approved by

FE (Notice) :

1. BPBTIEEZR], SEANRPPEFEE, HiRREMENEE, HREFSRHHEE. Before the customer proceeds with mass production, they

are required to sign and return the specification and explain the detailed functions, after which our company will arrange mass production.

2. REAMMEIHRFRIAG, BRNEFEL. F 7 RAREFEGAXERES, RAERAERNREE. ARBPHNERABRNEREE,

EXMHNBEEESR. After your company receives the sample and confirms it, please sign and return it in a timely manner.

If there is no

signed return or problem feedback within 7 days, our company wi || deem the sample test as qualified by default. The pictures in the specification
are diagrams of general models and may differ from the sample machine sent.

AN e R ARARAR

http://www. vkingner. com/

Tel: 0755-23720736



http://www.vkingner.com/
http://www.vkingner.com/

i

/=] 5% BMS

VKINGNER 16 EREEL KR
PRI EEEL B % Product Function Configuration Table
Fs Thak BEPi&E
EXHEIR Definition Description #3E Remarks Customer
S/N Function .
Selection
, ik HIEIDFR>1 5%
Storage Data recording > 10,000 pieces
FEEIRIR 10A (GEX.: EBR>180A FFB) BRIATIERE
2 Charging current 10A (Definition: Activated when current >180A); default
limiting disabled
REARIP
Reverse _
3 . ¥REL Standard configuration
connection
protection
STk FRlL GREEZMFiED, AXEFABITRE)
4 Standard configuration (Wire and interface are provided,
Low-voltage switch
and the switch is configured by the customer)
iS5 _
5 #REC Standard configuration
Buzzer
i 6 LED T 6N LED KT (GEX : 14 ALM; 1 4 RUN; 4 4> SOC $57R)
i LED light 6 LED lights (Definition: 1 ALM; 1 RUN; 4 SOC indicators)
1 ANEMIRE GEX: Ki% 4S BMS E41)
2 g
& 7 1 reset button (Definition: Long press for 4S to reset the
H Reset button
BMS)
RTC Bs[a] _
8 #REC Standard configuration
RTC time
Uss &l USBTYPEB 75 (EX: EAHLIEOFSREFA HIED)
9 usB USB TYPE B square port (Definition: Host computer
communication interface and software upgrade interface)
PR (GEX: #ZEER®IO) Standard configuration
10 RS485
(Definition: Inverter communication port)
» OAN-1 Rl CEX: $ZEEE@IMO) Standard configuration
(Definition: Inverter communication port)
- N2 FRBE (EX: & HHLO) Standard configuration
(Definition: Battery pack parallel port)
TRFETHEE
13 Pre-charging #REC Standard configuration
function
14 MEEZIBE Wake-up | #REC (EX : SEINFEHAMEfE) Standard configuration
function (Definition: Achieve charging wake-up)
1 N &R REINEELCDE R R
Display screen Touchscreen LCD displays (various sizes)
T Wig (EX: TS 1 EF, BEERIFNAS; F#%
2 H2EF, BREBEEAL)
Dry contact
Dual ways (Definition: Dry contact 1 is normally open and
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closes during fault protection; dry contact 2 is normally
% open and closes for low battery alarm)
L TG
In TR BEBED Customized
i ) #8715 RELHME
RE 3 Support low-series hardware and
Support battery packs with 8 to 15-series battery cells
battery cells software are
required
FEBRAE
J— IRt b R ARARIE O, EHIFFS KA Customized
73D ge
4 Provide an interface for the battery-powered heating film hardware and
Heating function
and control the on and off software are
required
FEBRAE
ZRIRIP R AR ERE O, STH IRIRIPINEE Customized
5 Secondary Provide an interface for the battery-powered relay to hardware and
protection achieve the secondary protection function software are
required
FEBRAE
- T — " Customized
WIF I R RILWIFI ThEEFI =B ThAEE
6 hardware and
WIFI module Provide WIFI function and cloud platform function
software are
required
FEBRAE
g g M#ETEE, ez EXIITizRiE Customized
BB TR
7 Anti-theft function, and achieve remote reminder in hardware and
Anti-theft module
cooperation with the cloud platform software are
required
& PSR Customer's new requirements:
EFZEFHIA Customer's signature:
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X EXEHZE Document Change Summary
BEA hAS HEA ZEA
#&3T5BA Revision Instruction
Date Version No. Prepared by Approved by
. FFIFT
2023/10/31 V1.1 ZE—hR First Edition.
Wei Lili
2023/11/15 V1.2 FC {455 B FH4] Upgraded the accessory list. Wei L
ei Lili
BEHIHAIEOENX AB{ELE
2024/01/08 V1.3
Updated the definition of the Parallel connection. Wei Lili
BT BRI S HFFUSRAN CAN FHHLIR{E L AR AB{ELE
2024/06/07 V1.4
Updated the inverter protocol support list. Deng Weixiong
BT BRI G ERAN CAN FHHLIR{E L AR AB{HLE
2024/11/07 V1.5
Updated the inverter protocol support list. Deng Weixiong
BT TRBTIEOEN, i CAN HHL R LA K i
B2 FE B EhiIiRTh&E )
o . AR
2024/12/12 V1.6 Update the definition of the inverter
communication interface and add the automatic Deng Weixiong
switching function of the terminal resistor for
the CAN parallel bus.
BEHTE L0G0 RHARIEN, METEFRMIEN .
2025/07/03 V1.6.1 The header logo and typesetting format have been ) ;VT
uo Man
updated, with no substantive changes to the content.
EMESRERIPSHE. ERFETREMYL =8
2026/05/12 V2.0 Update cell|l temperature protection parameters, =
Luo Man
Update inverter protocol
BEHESTIRRIFSH Update the cell Tig
2026/06/08 V2.1
over—temperature protection (0OTP) parameters Luo Man
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—. &7 Introduction

=

BeE Sk SRER T IR

ST Z A, MEMERRGHEE TEME,. STEEERSHNEFER. X-REE]

SR E/FHBEMITITH BUS, RAEMLMIEIT, HRE, 18, BEFIERERT K, I ZzRREZENEN.

With the wide application of lithium iron phosphate batteries in the communication industry, requirements for high performance,
high reliability, and high cost-effectiveness are put forward for the battery management system. This product is a BMS specially
designed for household/backup batteries. It adopts an integrated design, integrating functions such as acquisition, management, and

communication, and can be widely applied indoors and outdoors.

—. IhEE4HE Functional Characteristics

=R AR AT i
Highly integrated analog front-end

% B R L B

Isolated power supply circuit
&R OIC

Integrated serial port IC
SEEEE (s10mv)

High voltage accuracy (<10mV)
SRR (2%@FS)

High current accuracy (2% @FS)
AR IRER (<2°C)
4-way temperature detection (<2°C)
soc fhEINEE

SOC estimation function

SOH fHEIhEE

SOH estimation function
FEERIRIFINEE

Short-circuit protection function

FIBIEERL, BEENATHREESMMI

VV VVVVVYY VYVY VVYVYY YVYYVY

access any slave unit.

Data passthrough for parallel operation: The host can

VV VVVYVYVY VYVYVYVYVY VYVYY VYVYYVY

AL R AR

Adjustable overcurrent protection

B 5 % AR & eEE 5 X

Multiple hibernation/wake-up modes
KIN%E

Low power consumption

RS485/CAN 1B{E

RS485/CAN communication
SHANHERE

Configurable parameters
HAERIFETE) A (AED <2f)
Data refresh interval (cycle) < 2 seconds
LED KSR RINEE

LED status indication function

BB EHED&E

Charging equalization function

SOC #5E (<5%@50% B2 2R L)
SOC accuracy (£5%@50% capacity range)

OTA FIIEIT EHLtE ke E bt AR AL
OTA (Over-The-Air): The host unit supports batch

upgrading of slave units or targeted upgrading of slave units
by specified addresses.

=. IhgER=HEE Functional Schematic Block Diagram

B/P+ c I o B/P+
Call-16 {Exr Temp | = - . BMS
e — Cell Temp g Fower Module Flash EEFrom billvd Ty

|- Channelka Tor Tora ] L J =
Cell-i5 e ==l ‘ ¥ s i #
¥ h A
1 P | Fower Log Faramater i
= g A
rell-14 s anpling | port Store Store s
. T = ——lj_}_{aater_nriver:;E
Moni tor GFIO | BT, e =
| Button
] o] L I=C M
1 | MCU SleepHake |
T ' [(Vatx Jefo{ 165
Call-3 Current -‘
L | ChMx —> CAN
*+ P =
s e || T
+-— - lLinitcel JUbnte ] [ven g o
~ |
Cell-1 & =i | ]
o Load/Thar ger Tecteot |
M0 Jnuex | BReverse Dectact
Discharze T
By MOS
o WA O r-
Sampling Charge
Resistance ne
: ¥
b Cxvent Limit Nodul e e
Frecharge Frecharge .
Fesistance Moz
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« IREEZER Environmental Requirements

INE Item S Parameter I Unit
T1EiRE Operating temperature —20~75 C
752 Storage temperature —20~75 C
T1E/RE Operating humidity <85 %RH
75 EE Storage humidity <95 %RH
BEME Temperature measurement -40~125 C
KEJES] Atmospheric pressure 70~106 kPa

F4-1 IFEEEK Table 4-1 Environmental Requirements

B, BS54 Electrical Characteristics
5 1. EAXSHIZE Basic Parameter Settings

E:

0~60V, FEMEIBFAIAREBIL 75°C

Note: The following parameters are tested at an ambient temperature of 25°C, unless otherwise specified. The voltage
measurement range of a single cell by the BMS is 0-5V, and the total voltage measurement range is 0-60V. The temperature rise during

charging and discharging should not exceed 75°C.

AT S HBREFFRERALISN, 99 25 CIMEIRE TR, BUS Rk e ENETEE 0~5v, SEBENETETE

e HIBRASE | RETR
{E¥RIE Index Items Factory Default Whether #3E Remarks
S/N Parameters Adjustable
8 T R SR [E Al 1%
Single cjﬁzr—jzz:afsz voltage 3550£10mVv ?(st
BRI FE R . -
. BT FRRIFEBE -
Single cell . ) Az
Single cell overcharge protection 3650mV
overcharge Yes
protection voltage
BT FEARIPIERT 1000mS AlE
1 Single cell overcharge protection delay Yes
- = -
[P—— 13T AR REIRFR R T
. . .
2P Single cell overcharge protection 3450+10mV Yes
. release voltage
Single cell g
overvoltage R EfEMRCapacity release SOC<96% Yes
rotection S ~
P . MR > 1A
release T EE fiZFRDischarge release ) }
Discharging current >1A
T RUESEER £ A
. SIS ERE 2700£10mV s
Single cell over-discharge alarm voltage Yes
SRR ORI R E g
Single cell Single cell over-discharge protection 2600+10mV Yes
over-discharge voltage
protection BT RURIFERY Tie
2 Single cell over-discharge protection 2000mS Yes
delay
. st S &7 S Gi
B R RE BRI RRIPERBRER [E Single cell Tia
oA over-discharge protection release 2800+10mV
fi#FRSingle cell Yes
over-discharge voltage
orotection BT IRALEE
release A 7B A1 fiEB&Release when charging Activated when the charger is
connected
. BREREEBEO I h Al %
5 s T R &3 75 252 [E Overall overcharge 56.00V %
o I alarm voltage Yes
vera - - \
BRI FERIFEEOverall overcharge g
overcharge ) 57.60V
protection voltage Yes

AN e R ARARAR
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3 protection SR FERIPIERTOverall overcharge 1000mS A&
protection delay Yes
BRI ERP BT FERIPREBR R E Overall 54.40V A%
A2 overcharge protection release voltage ) Yes
P . o >
Overall REfEfRCapacity release SOC<96% G} s
overvoltage e E 5
R > 1A
i #f&Discharge release o
protection PR RRROI g Discharging current >1A
release
SR EEE EOveral | 44, 00V Tl
BRI RRIP over—discharge alarm voltage ' Yes
Overal | ,uﬁ-‘l_ﬁi'f%:}:FEﬁL‘Tioveral | 42 40V Eﬁ&
over—discharg | over—discharge protection voltage ' Yes
e protection BURTHYRIFERTOveral | 2000mS A%
m
4 over—discharge protection delay Yes
SRR BT RURIPREBREE EOveral | T
R [4&0veral | over—discharge protection 45. 60V v X
es
over—discharg release voltage
e protection : SAEEAct ivated
P B ER}fZERe | ease when charging ;i)\EEE'%E_L%ﬁIE ctivate
release when the charger is connected
FeELL R & i Charging 205ALIA AR
FEE I RARIP overcurrent alarm current = Yes EELELIT 10 ;ﬂ,
Charging FEEIRIRIFEB TR Charging J10AL1A A% BHEIZRE, &
overcurrent overcurrent protection current B Yes BB
protection FE B RARIFIE R Charging 2000msS A If it occurs
5 overcurrent protection delay Yes continuously for 10
FEEL R < 200A5min [FEEZ | times, the state will
ﬁ,,EEL”ILﬁ*F BBk fi#F&Automatically release when be locked and will
fiZFRCharging ; ] }
Automatically release the charging current is < 200A for 5 not be
overcurrent . )
tecti minute automatically
protection R N E B > 1A released
release TR fZFRDischarge release Discharging current >1A
MBI EERR rose1n L
Discharging overcurrent 1 alarm current B Yes
AR T S LRI PR ST R 1 N N
ﬁSZEE.l_uu. 1%1:):' . ﬁjiEEl_uu. RIFERIR . g IR 3 %,
Discharging Discharging overcurrent 1 protection 215+1A Yes
overcurrent 1 current WEZRT, TEA
protection TR T R 1 RIPIE AT . EHERBARIf it occurs
ischarei ) A%
Discharging overcurrent 1 protection 1000mS Yes continuously for 3
6 delay ) . "
R 1 FELE % < 200A 5min EE times, the state wi
U)W .
. R be locked and will
RIPRERR B . , .
Discharging ZRRAutomatically release Automatically release when the not be automatically
1 discharging current is < 200A for 5 released
overcurren .
minutes
protection ZEEE > I1A
release EFRCharging release o
LR gIng Charging current > 1A
AR T SR 2 AR 37 ; 2 Disch Al
MEE,LIJILZ.1%*F TER T R 2R $PER A Discharging 225A A% W 3 >I 5
Discharging overcurrent 2 protection current Yes P
overcurrent 2 TR TSR 2R 3P EERT Discharging 1000mS g ” Eé i ﬁ;l;%
protection overcurrent 2 protection delay Yes fit -
N — It occurs
AR 2 B shfRB&Automatically release — )
continuously for 3
7 IRIPAERR imes, th il
Discharging times, the state wi
5 . FEBER >1A be locked and will not|
overcurrent 2 FEEE iR Charging release ) )
- Charging current > 1A be automatically
protection
released
release
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RIERP TEB R, SRXHER
8 Reverse Cannot be automatically
connection released, and the device must be
protection shut down and restarted
S RRIRIPTHEE Hves EELEHIT 5 ORI
Short-circuit protection function EZRZS, THEBED
IR IRIP fRE&If it occurs
9 Short-circuit _ R 1minfg, EIRRIPEERR continuously for 5
) SRR AR PR R R . .
protection . . Short-circuit protection will be times, the state will be
Short-circuit protection release ) )
released after 1 minute locked and will not be
automatically released
MOS EiREELREMOS high 90°C ai%
o temperature alarm temperature Yes
MOS EnimiRIF . "
MOS. ieh MOS ER{RIFIRMAEMOS high
g B a3
10 temperature protection 115C A%
temperature Yes
temperature
protection - -
MOS {RAFHRISIRE o g
MOS protection release temperature Yes
FHEESEZERE .
) . A
Charging low temperature alarm 5C ves
temperature
FHKRRIFRE .
) . . AT
Charging low temperature protection 0C Yes
temperature
FEKRRIPRRRE .
) ) . A
Charging low temperature protection 5C Yes
release temperature
FEE iR SR E Charging high 55°C A%
temperature alarm temperature Yes
FEH SRR IFIEE Charging high 65°C g
temperature protection temperature Yes
FoEE SR R REBRIRE Charging high .
) . Gl
temperature protection release 50C Ves
HNRE R temperature
Cell RIS 28 B Discharging low 10C A%
temperature temperature alarm temperature Yes
" protection AR IRIFEE Discharging low 20 A%
temperature protection temperature Yes
AR IR R IPER R Discharging -
) . A2
low temperature protection release -10C Ves
temperature
U =R &2 8 B Discharging high 55°C A%
temperature alarm temperature Yes
e SRR IR E Discharging high 65°C A%
temperature protection temperature Yes
TR =R IR TP R RRIR [ Discharging .
. . . AT
high temperature protection release 50C Ves
temperature
MERIR & EIRE Ambient low . g
. temperature alarm temperature Yes
BB N . N
# R”mr.; e IMEKIRIRIFEE Ambient low . A%
Ambient ; -20C
12 temperature temperature protection temperature Yes
alarm IMERIR R IPEERRIRE Ambient low T
temperature protection release -10C Yes
temperature
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MESIR&EEIREAmbient high 0 C g
temperature alarm temperature Yes
MESIRRIFIREAmbient high 0C Iy
temperature protection temperature Yes
MMESRRIPEREE T
Ambient high temperature protection 50°C Yes
release temperature
TERTEFEERBER
JHFEHR Self-consumption current during <15mA
13 Consumption operation
current RIFERA IR <ImA
Low power consumption mode current -
s EREE A% BiREEEXRT
o . 3400mV N
Equalization activation voltage Yes 1VEf, TNET
g
PN When the voltage
P A . 8
14 Equalization difference between
q . FREEZ G155 single cells is
function . . 50mV
Activation voltage difference Yes greater than 1V,
the equalization
should not be
started
RERANKE “ FEEATASE
) g A .
15 Capacity KA EEELow battery alarm S0C<5% Yes No alarm during
default setting charging
o - g
RERIHEE {RBREE JE Hibernation voltage 2600mV Yes
16 Hibernation g
function HEIRAFE]Delay time 10min Yesx
JU TRFFERER
AR R BA{K[EZVoltage difference between Charging and
17 Cell failure 8 JE£>800mV _-harging
. single cells discharging are not
protection
allowed
THITHI IS EFull charge voltage 58.4V
18 Full ch R N
N charge #LE B R Cut-off current 0.5A
judgment

#=5-1 BHECE Table 5-1 Parameter Configuration

5.2.LED #g7~i%HH LED Indication Instructions

ANKTAREN Definition of flashing mode
3 WA LA EsES

)b LED $BRATEHEE, W BN AfERER

Note: The LED indicator |ight alarm can be enabled or disabled through the Host computer, and

it is enabled by default when leaving the factory.

E1TAR (%) R(F)
Operation mode On (seconds) Off (seconds)
W1 0.5 3.5
Flash 1 ) )
A2
Flash 2 05 05
[A13
Flash 3 05 15
#5-2 INKTHEK Table 5-2 Flashing Mode
RYIE MR BRREABRA 010
http://www. vkingner. com/ Tel: 0755-23720736
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5.2.1. 44°S0C¥E7=XT SOC indicator |lights
BINRESTHIAKT AR EN Definition of the flashing mode in various states:

wAs EE/GEE/MRP | 174 | &84T BELT st
= Normal/Alarm/Prot | Operatio | Alarm SOC Lights ‘
Status i i : Remarks
ection n Light Light 25% 50% 75% 100% - | =
XM IRER DN xR xR xR DN DN
Shutdown Hibernation Off Off Off Off Off Off
EE A1 R LIRS
Normal Flash 1 Off On standby
i iR BER il
N N ; indicati alarms and protections
Standby =t [Al1 A3 According to the power indication CR 45 T A B R R4
Alarm Flash 1 Flash 3 : -
(Excluding overcharge alarm
and protection)
FCRIRE "2 "2 "2 xR R R st Jﬂffff%n g
Cell failure Flash2 | Flash2 | Flash2 | Off Off Off b charging
discharging
FEHEEMOSEI[E - ,
Charging and A2 A2 U iA2 X X Sto1Tiﬁa}rE?§EEand
dischargingMOS | Flash2 | Flash 2 Off | Flash2 | Off Off P charging
: discharging
failure
AFERIRE iX2 iX2 DY DY iA2 " st Jﬂf:f?f%n g
AFE failure Flash2 | Flash2 off Off | Flash2 | Off b charging
discharging
sy | mmmEmmsE | o | o | % | % | % | om b FERRE
. Current sampling Stop charging and
Failure ; : Flash 2 Flash 2 Off Off Off | Flash2 ) .
resistor failure discharging
F R BPE X2 iA2 R X X X Sto1?ijh:zrﬁ]i5§$e;nd
Voltage failure Flash2 | Flash2 Off Off Off Off b charging
discharging
= = -
Revefe%ffﬁiction 2 2 X X X X Sto1pT iﬁaﬁ?ﬁind
. Flash 2 Flash 2 Off Off Off Off . .
failure discharging
Short circuit Flash2 | Flash2 | Flash2 | Flash 2 | Flash 2 | Flash 2 b charging
discharging
%% 5-3 4S0C [NJKTE X Table 5-3 Meaning of Flashing
R7Sstatus Ft B Charging 8L EE Discharging
BBIERAT
Capacity LED1 LED2 LED3 LED4 LED1 LED2 LED3 LED4
indicator light
[A)2 " xR PN R xR xR xR
0%~25%
Flash 2 Off Off Off Normally on Off Off Off
R
A2 b9 x BR BR " "
25%~50% Normally
Flash 2 Off off Normally on Normally on off off
on
e
m = A2 x = = BE =
50%~75% Normally
Normally on Flash 2 off Normally on Normally on Normally on off
on
%ﬁ% alh alh » k=5 e P k25
BR BR A2 BR = BR BR
75%~100% Normally
Normally on Normally on Flash 2 Normally on Normally on Normally on Normally on
on
BITKT
Operation # =Normally on [AJ3 Flash 3
Light

#5-4 4S0CKERINFT Table 5-4 Capacity Representation Method
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5. 3. BN 2&EN4E15E B Buzzer Action Instructions
(1) FHL L, #8385 —7; When powering on, the buzzer emits a long beep;

(2) ZHIAER, HEISEEEENE—7; When shutting down and hibernating, the buzzer emits a short beep;

(3) FEERIRIFET, HEIS2REER 25 NS —F, FERRIF 3 ABER, HSRAHISN; HEI5ETHEE AR
ERfERESEELE, K BAREIERY;

In case of short-circuit protection, the buzzer beeps every 2 seconds. After the short-circuit protection is
locked for 3 times, the buzzer stops beeping; The buzzer function can be enabled or disabled through the Host
computer, and it is disabled by default when leaving the factory;

(4) ¥ENBERTNRERE LAY, FZERIPRSEFRIFERT GERAMRIZRIPERIN) , $EBRATIE;

When the buzzer function is disabled, the buzzer does not work when the protection board gives an alarm
and protection (excluding short-circuit and reverse connection protection);

5. 4. 55 FF X1 BH Low-voltage switch Instructions

(1) HFEFEXEHIRES, BMS (R3FHRIEE T{£. When the low-voltage switch is in the normally closed state,
the BMS protection board works normally.

(2) LS FFEEFIRES, BMS {R3FH%H. When the low-voltage switch is in the normally open state, the
BMS protection board shuts down.

5. 5. {KHR B Mif& Hibernation and Wake-up

5.5.1. {KHR Hibernation

ATHEREENRZNNFE, REEBRRINGE, HFHEUATEER, REGHENMKRES:

To reduce the power consumption of the entire system, the system has a hibernation function. When the
following conditions are met, the system will enter the hibernation mode:

() BEIHRIF 5 DHNARER (RE) .

The single cell overdischarge protection has not been released within 5 minutes (can be set).

(2) FHHVIRTSIFERTENAE] 24 B (BB, KRB, TRBHEN, AEE) .

The standby state lasts for 24 hours (no communication, no charging or discharging, no charger connected, can
be set)

5.5.2. MEHEE Wake—up

HEEXPRER, ATHEER, RFREET ZMHARMRESR

Combined with the actual situation, for the convenience of use, the system provides multiple different wake-up
methods:

(1) FEERMREE: BEANFTERR, FEHNBEKXT 36V;

Charging wake-up: Connect the charger, and the charger voltage is greater than 36V;

(2) BehMlE: BxMigEfEse, BEERBEAT 0, JFIRBFRXIKERBERN;

Automatic wake-up: The automatic wake-up is enabled, and the configured time is greater than 0, and it is not
manually shut down by the button or shut down due to low battery;

5. 6. ZHPRFINEE Charging Current Limiting Function

M RIPIRE B FTEBRRINEE, TERAA 10X1A, AP BT EAVIEERRB IS HFRRINGERF B
XMl

The protection board has a charging current limiting function, and the charging current limiting is 10+1A. The
user can set the current limiting activation condition and the on/off of the current limiting function through the Host
computer.

(2) RBIRREBABNFZHAFREBERAT 180A(ANEE), HEANRRERG, TBERNTF 24, HE 105
g BaNE HRIRRR .

The default activation condition for charging current limiting is that the charging current is greater than 180A
(can be set). After entering the current limiting mode, it will automatically exit the current limiting mode when the
charging current is less than 2A or after 10 minutes.

5.7. In#ASEFARIhEE (FEE) Heating or Cooling Function (Reserved)
() 1RPIRTIEE TR IR EIThEE (BRATRIRME) |, BMS SCRTIAITENEE, Y NaE s/ MEEFmMmRAF
BIRER, RPIRBHMRINEE, HEAEHESRERRMREARER, MRINEEXH;

A e R EEFEEARBRAT
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The protection board reserves the charging and discharging heating control function (not provided by default).
The BMS monitors the cell temperature in real time. When the minimum value of the cell temperature is lower than
the heating activation temperature, the protection board activates the heating function. When the temperature of all
cells reaches the heating shutdown temperature, the heating function is turned off.

(2) RPN B FE AR B PEHIThBE (BRIATIRML) |, BMS SCATMAIREINRE, HENEE RSEKRTEAI
BIiRER, R®IPIRBEEATIRE, HMARTREAIBAXARER, BATNEREXH;

The protection board reserves the charging and discharging cooling control function (not provided by default).
The BMS monitors the cell temperature in real time. When the maximum value of the cell temperature is greater than
the cooling activation temperature, the protection board activates the cooling function. When the temperature of all

cells reaches the cooling shutdown temperature, the cooling function is turned off.
(3) IREAINEER R R 0 3A, B 48V B AfasksE S 150W;
The maximum output current of the heating function is 3A, that is, the maximum load capacity at 48V is 150W.
(4) AESBEATHRER A — MM L, B REEREEP—MIEE BUARMR) , ATLUEE AP
AL E 12T HI BB T &E -
The heating and cooling functions share a control output pin, and only one of the functions can be pr

ovided at the same time (heating is provided by default), and the function of this control pin can be config
ured according to user characteristics.

7%, iB{5i}AB Communication Instructions
6.1.USB j&#{s USB Communication

USB ##MOKA TYPEB #r[, BMS FJLUBITZIEOS LA TER, AMAE LA EREBBHNSHES,
AR E. B, JBE. KA. SOC, SOH REMAFEESE, TRIEIEEA 115200bps.

The USB interface adopts the TYPE B port. The BMS can communicate with the Host computer through this
interface, so as to monitor various information of the battery at the Host computer end, including battery voltage,
current, temperature, status, SOC, SOH and battery production information, etc. The default baud rate is 115200bps.
6.2.RS485 i {5 RS485 Communication

B 1 B RS485 [, MK RMs MKHD, FEATEMESEEREANBRTE, RINKITER
9600bps .

It has 1 RS485 interface, which is a single-ended RJ45 network port and is mainly used for data interaction
between the battery pack and the inverter. The default baud rate is 9600bps.
6.3.CAN j&{E CAN Communication

B 2 I% CAN {B{5#0 It has 2 CAN communication interfaces:

6.3.1. CAN-1 ZHuf RI45 MmO, FERTEMASETRENBERE, KIAEFFERA 500K;

CAN-1 is a single-ended RJ45 network port, which is mainly used for data interaction between the battery pack
and the inverter. The default baud rate is 500K;

6.3.2. CAN-2 A RI45 MLgim O, ATEMEANRKHFNENEIERZE, BRIFHEORZ A XZ#H 32
LR ER AT T HALIRE.

CAN-2 is a double-ended RJ45 network port, which is used for data interaction between cascaded parallel
battery packs. Currently, the parallel connection interface can support up to 32 groups of batteries for parallel
connection operation.

A e R EEFEEARBRAT
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7. 1. FE I 14 Electrostatic Discharge Immunity
/B GB/T17626.2-2018 4 4 WIESk, Hefh 8kv, =X 15kv; HI/EREIERE Tk,
It meets the requirements of Grade 4 in GB/T 17626.2-2018, with a contact voltage of 8kV and an air voltage
of 15kV; It can work normally after the test.
7.2. £S5 %EYPR{E Conducted Emission Limits
HEESEMRENTEE 7-1 EXK (3|8 6B 9254-2008 & 5.1 &rhk 1) ; REFREERTIE.
It meets the requirements of the conducted emission limits as specified in Table 7-1 (quoted from Table 1 in
Article 5.1 of GB9254-2008); It can work normally after the test.

SAEIEE / MHz BR{E Limit / dB(pV)
Frequency Range / MHz HEIRME Fi9E
Quasi-peak Value Average Value
0.1570.50 79 m
0.50730 73 0

%= 7-1 £ 55X BR1E Table 7-1 Conducted Emission Limits

7. 3. 1251 %I BR{E Radiated Emission Limits

HEESTRIMREN AR 7-2 EXK (5|8 6B 9254-2008 5 6.1 £rhik 5) ; REFREERTIE.
It meets the requirements of the radiated emission limits as specified in Table 7-2 (quoted from Table 5 in
Article 6.1 of GB9254-2008); It can work normally after the test.

FEIEE / MHz HEIEMEFRIE / dB(uvV / m)
Frequency Range / MHz Quasi-peak Value Limit / dB(nV/m)
307230 40
23071000 47

3= 7-2 4E53R3PR1E Table 7-2 Radiated Emission Limits
7.4.5R5% Chds) It Surge (Impact) Immunity

B{Eum O Fin O N EAENARSERE, BEmOSITENBEE GB/T 17626.5-2019 Fk 2 (F
BARIGEE 0.5kV) AYER, &XIMNHE GB/T 17626.5-2019 %4 2 (FRRIWEE 1kV) HIEK;
BRI O 23Tk RE B GB/T 17626.5-2019 4% 4 (FFERIRIGEE 2kV) HVESK, xRN HE GB/T
17626.5-2019 F4 4 (FFEERIEE 4kV) HIER.

Corresponding isolation measures should be adopted for the communication port and the power port. The
line-to-line of the communication port should meet the requirements of Grade 2 in GB/T 17626.5-2019
(open-circuit test voltage of 0.5kV), and the line-to-ground should meet the requirements of Grade 2 in GB/T
17626.5-2019 (open-circuit test voltage of 1kV); The line-to-line of the power port should meet the requirements
of Grade 4 in GB/T 17626.5-2019 (open-circuit test voltage of 2kV), and the line-to-ground should meet the
requirements of Grade 4 in GB/T 17626.5-2019 (open-circuit test voltage of 4kV).
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J\. FEOEN Interface Definition

8. 1. iE{5#¥E OB~ Communication Interface Diagram

8.1.1. USB BRI OEN (3ELHIH) Definition of USB communication port (connected to the Host

computer)

¥ O lInterface

X7
B s O E X
Definition of the

communication port

E X ¥t BADefinition Description
PIN 1 VBUS
PIN 2 D-
PIN 3 D+
PIN 4 GND

% 8-1 USB i [15€ X Table 8-1 Definition of the USB Port

8.1.2. CAN-2 iEiflIEOEN Definition of the CAN-2 Communication Interface

A B
12345678 12345678

[ Interface 7E Wi}t Bf Definition Description 7E M 5 Bf Definition Description
PIN 1 CAN2-L PIN 1 CAN2-L
PIN 2 CAN2-H PIN 2 CAN2-H
N PIN 3 NC(Z empty) N PIN 3 NC(Z empty)
AR 4 — BEB 4> —
X2 PIN 4 NC(Z empty) PIN 4 NC(Z empty)
BREOE Part A — Part B —
v CAN-23 #l PINS | BRI4RIL OUT-P | can-23#1 B E 45 ik IN-P
Definition of Parallel Automatic Parallel PIN 5 Automatic
the connection of addressing OUT-P connection addressing IN-P
communicati CAN-2 PIN6 | B & 4wttt ouT-N | of CAN-2 B aI4mik IN-N
on port OU_T?%D Automatic I.NEEI PIN 6 Automatic
OUT interface addressing OUT-N IN interface addressing IN-N
PIN 7 NC(Z empty) PIN 7 NC(Z empty)
PIN 8 NC(Z empty) PIN 8 NC(Z empty)

< 8-2 CAN-2 5[ E X Table 8-3 Definition of the CAN-2 Port

AN e R ARARAR
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8.1.3. RS485 & CAN-1 EilFEOEN Definition of the RS485&CAN-1 Communication Interface

A B
12345678 12345678

2 Interface 7E )it B Definition Description TE M i5BA Definition Description
PIN 1 | NC(Z= empty) PIN 1 RS485-B
X1 PIN 2 | NC(Z empty) PIN 2 RS485-A
B O E X Sk PIN 3 CGND B 53 PIN3 RS485-GND
Definition of Part A PIN 4 CAN1-H Part ® PIN4 | NC(Z empty)
the CAN-13E O oINS CANLL RS4851% O PINS NC(Z= empty)
CAN-1 RS485
communication PIN 6 CGND PIN 6 RS485-GND
interface interface
port PIN 7 | NC(Z empty) PIN 7 RS485-A
PIN 8 | NC(Z= empty) PIN 8 RS485-B
8.2. BSEOEN Definition of Electrical Interfaces
¥ O Interface 7E X i Bf Definition Description
B+ BMS ftEumF, EEME B+ (RIE)
BMS power supply terminal, connected to B+ (total positive) of the battery pack
B- EHEME B- (RHK)
Connected to the negative terminal (total negative) of the battery pack B
p- ErxBSEdELEMN AW (P)
Connected to the negative terminal (P-) of the charger or load
¥ O Interface 7E X Definition
CN1-1 BO (E &%) BO (black wire)
CN1-2 Bl+
CN1(1#) CN1-3 B2+
BEBERLMEDO: 1 CN1-4 B3+
Cell voltage detection CN1-5 B4+
interface: 1 CN1-6 BS+
CN1-7 B6+
CN1-8 B7+
CN1-9 B8+
¥ O Interface 7E X Definition
CN2-1 B9- (k) B9- (black wire)
CN2-2 B9+
CN2(2#) CN2-3 B10+
RSB ERNED: 2 CN2-4 Bll+
Cell voltage detection CN2-5 Bl2+
interface: 2 CN2-6 B13+
CN2-7 Bl14+
CN2-8 B15+
CN2-9 B16+
CN2-10 NC(E =)
¥ OInterface E X Definition
CN3 CN3-1 NTC1+
BN iR B A M 4% O Cell Cell CN3-2 NTCL
temperature detection CN3-3 NTC2+
interface CN3-4 NTC2-
CN3-5 NTC3+

A e R EEFEEARBRAT
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CN3-6 NTC3-
CN3-7 NTC4+
CN3-8 NTC4-
X5 ¥ Ointerface iE M Definition
BMMIEE (FZ) X5-1 HEAT (fn #4% $ 1F i)
Electrical heating socket HEAT (Positive terminal of heating control)
(Reserved] o P- (0 7 42 1 51 3 )
P- (Negative terminal of heating control)

% 8-3 RHFLIBOEN Table 8-5 Definition of the Sampling Wire Port

8. 3. REEEIEWHAA Instal lation and Connection Instructions

8.3. 1. RPN LEFIFER Instal lation and removal of the protection board

1RIPIR LB B AR EIRFEESR, 5184 B-. P-, B+, P+, (KRR EIS BIG F iR e st R i 2 i 4 28,
TEEREERBHIRRHEE. MEERERRFEAEMARHFTHESE.

There are strict sequential requirements for powering on the protection board. First, weld B-, P-, B+, and P+.
Then, insert the battery sampling wire connectors in ascending order. After powering on, it needs to be charged
or activated by pressing a button. Load or charger can be added only after all connection wires are installed.

RERRT, SciRiEFERS A, KXHSEMRAINFIREE MR ERESE, REHRE B+ P+, B-,
P-. PACK tHELREREEINT:

When removing, first unplug the charger or load, then remove the battery sampling wire connectors in
descending order, and finally remove B+, P+, B-, and P-.The PACK Assembly Installation Schematic is shown
below:

VKINGNER

(FRE)

o —— BT AR
RGBS AR

NG b & = 7 : WIFIiE 5

i,
=
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8.3.2. FHHlIFELZLRL Instal lation of parallel connection wiring

B EH L REE N TE 8-1 FiR

The wiring schematic diagram for parallel connection of battery packs is as shown in Figure 8-1:
PR FrE g2 FrE g2 BRI 2L

Standard network cable Standard network cable Standard network cable Standard network cable «
" '

AL 2 MHBLN
Slave 2 e Slave N

Master

& 8-1 HAHliELL~=[E Fig. 8-1 Schematic Diagram of Parallel Connection Wiring

CAN BZZ A TIRESBMWREEN, FEEATVMBAFRE—RMIBME L imOFLimEE RIBINS
L RISEPR CAN RPN E, HEMER: 120Q) o M VIRS EARFIRHIRE IS T B Bh1EH R i F PR 18
HIThEE, FHLETEHATLURBANEE BN EFTERANNKRIBERE, FIEHIHEE ML K im e PR
NS

In order to improve the communication stability of the CAN bus, a terminal resistor needs to be connected to the
input of the master and the output port of the last-level slave (determined according to the actual CAN bus impedance
of the on-site wiring, with a typical value of 120Q). Starting from the hardware of the V1R5 version, the function of
automatically controlling the on/off of the terminal resistor is newly added. When making parallel connections, the
master can automatically calculate the number of terminal resistors to be connected according to the number of slaves,
and control the connection or disconnection of the terminal resistors of the specified slaves.

HiBELTER, B ANEE—R LBHAN. MRAERRFN, MEEFBEN, ARRRELKIRT
FARRFF BER A ML (EBRIRF S0 AL IS8 E RO IELSL M, FTAR 2R BERINF FIEEHAIMILE £B),
MERNNZANYEE LR A 32,

After the parallel connection wiring is completed, it is recommended to power on all devices. If the devices

cannot be powered on simultaneously, the master should be turned on first, and then all the slaves should be turned
on one by one in the cascading order (the power-on sequence will affect the continuity of the slave address binding, so
it is advisable to power on the slaves closest to the master in the cascading order first). Currently, the default maximum
number of slaves is 32.

A e R EEFEEARBRAT
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iy 1 3Z# Protocol Support

W% 6 EFTA, A{RIPIRAY RS485 Fl CAN B Fim O] TR L ME TR, BAMIGER TE;

As described in Chapter 6, the RS485 and CAN communication ports of this protection board can
support multiple inverter protocols, and the specific protocols are shown in the following table;

WMAEFILEXR, AJRERATRARARZES]. | f there are new protocol requirements, you can contact
the company's technicians for customization

riahd 45 fxE RS485 ATF A CAN TTH A
Protocol Abbreviation Chinese Name RS485 Available Version CAN Available Version
NONE “NONE” =VYes 0.0 =Yes 0.0
VKING “VKIN” B & = VYes 1.0 =VYes 1.0
VOLTRONIC “yLTC” HAT =VYes 1.0
GROWATT “GRWT” Him BT f=Yes 2. 01 Eves 1.5
SOLAX “soLx” ¥ =Yes 1.2 Eves 1.2
LTW “LTW” FEBE
PACE “PACE” Mo =VYes 1.3
MUST “MusT” EttR =VYes 1.1 Eves 1.0
SRNE “SRNE” fmnH f=Yes 1.0
SNK “SMK” =VYes
AFORE “AFOR” AR =VYes 1.0 =VYes 2.1
GOODWE “GDWE” E{E R =VYes 1.5
SOFAR “SOFA” =L Eves 1.0
LUXPOWER “LXPR” s EYes 1.0
VICTRON “vicT” =VYes 1.0
PYLON “PYLN” IREE = VYes 1.0 =VYes 1.2, 2.0
SOROTEC “SRTC” RiniE =VYes 1.0
SMA “SMA” Eves 1.0
GINLONG “GNLG” iR =Yes 1.0
DONNERGY “DONN” KEE =VYes 1.0
SOLARFAM “SLFM”
IMEON “IMON” Eves 1.0
SCHNE I DER “SHDR” HeE i =VYes 2.0
GEN | XGREEN “GEN1” 2VYes (VKING) 1.0 Eves 1.0, 3.0
INHENERGY “INHE” RIS =VYes 1.0
BITTA “BITA” EEF4F =VYes 1.1
STONE “STON” Ak EYes 2.1
SENERGY “SENR” BRBEAN =VYes 1.2
SUNWAYS “SNWY” =i MEET =VYes 2.0
STUDER “STDR” =VYes 1.0
EVEPER “EPVR” JLREREEE =VYes 1.5
INVT “INVT” HERS =Yes 1.2
KSTAR “KSTR” Btk = VYes 5.0 Eves 1.18
SUNFLY "SNFL" FIE =VYes 1.2
DEYE "DEYE" &l =VYes
ALTENERGY "AEPS" =8 =VYes
SUNGROW "SNGR" A E IR EVYes 1.0

A e R EEFEEARBRAT
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16 P REBRERER
+. SC4IE S5 R~FE Physical Diagram and Dimension Diagram
10. 1. F=#¥IRHRACE Standard Diagram of Main Control Board

590 6a9s  asas sune
9883 5955 5383 so0s

10-2 FHRARBCSEYIE-KE Fig. 10-2 Physical Diagram of the Standard Configuration of the Main Board — Back

10. 2. F#R~FTE Dimension of Main Board
JR~F Dimension: 300(L)*100 (W) (EA{:sL Unit: mm)

Y T 173 £
| = o e " T Ol bk
¥y %y % B Aol o
O
[ S | i::l
O
O
o O}
4 E—,:;

10-3 F4RR~TE Fig. 10-3 Dimension Diagram of the Main Board
10. 3. #FFHRFRACE Standard Diagram of Terminal Board

10-4 IR FARARECSEHIE-IEE Fieg.

10. 4. iiFFHR/R~FTE Terminal Block Dimensions
R~F Dimension: 135(L)*40(W)  (EA{Z Unit: mm)

VKCA2_VIR
20250508,

A (Eaaae

EY
25% 50% 100% ALM RUN USB

S @

RS485-1 [N

10-6 DFiHFHRNR~TE Fig. 10-6 Dimension Diagram of the Split Board Board
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+—. {EAFEEIN Precautions for Use
o [EIEEMS|L%E, —EA A AEENRE. MRBSSCHEE, XREERATESHRE, SEEFHNRE

& IEA A . When welding the battery lead wires, there must be no wrong connection or reverse connection. If
it is indeed wrongly connected, this circuit board may be damaged and can only be used after being retested and
passing the test.

o REFHRIFIRAZEREMAIBTRE, URTIAET. EWMNRELEA, SEBhEB-%, BiEL
mERML, BRFERZ, REEEMBERESZ, MRS, mnFRRELE, SE%E DB B+,
P& BMS B, 15IRBBHE R BYIGF2{E. During assembly, the protection board should not directly contact the
surface of the battery cells to avoid damaging the cells. The correct assembly steps are to first connect the B- wire
of the battery pack, then connect the temperature sampling wire and the display connection wire, then connect
the battery voltage sampling wire in ascending order, and finally connect the B+ wire of the battery pack. When
removing the BMS, please operate in the reverse order.

o FEAFITESIZL. KK, BHFIAEMEIE RN LR, BENBFEERIAAE BIR.

During use, pay attention that the lead wire heads, soldering irons, solder, etc. should not touch the components
on the circuit board, otherwise this circuit board may be damaged.

FERIEETERERE. . FHkE. Pay attention to preventing static electricity, moisture, water, etc. during
use.

o FAIREPFEERGITSHRERAZY, NMEBIANEBPE, BNEFERIFRIFIR.

During use, please follow the design parameters and usage conditions, and do not exceed the values specified in
this manual, otherwise the protection board may be damaged.

o FHUHAFMRIPIRAES TG, VIR ERMAMEEEMERFTAHE, FRERELZESTIER.

After assembling the battery pack and the protection board, if there is no voltage output or the battery cannot be
charged during the initial power-on, please check whether the wiring is correct.

o Ioikus, 1B, BEFRHFERZFITRE, UTIIRRSE.

Some accessories such as cables, screws, and nuts need to be purchased by the customer. The following list is for

reference.
Fs B RE -psd
S/N Name Status Remarks
LAr#@mg GTENHLET L) R TR
1 Communication cable for the Host computer ™
. L To be purchased by the customer
(Printer communication cable)
5 RS485-1 BIFHHEL FEEFBITEY
RS485-1 communication wiring To be purchased by the customer
3 CAN-1 {5k FEEFBITRE
CAN-1 communication wiring To be purchased by the customer
N R FREM L
A CAN-2 jBIEHEL EEXFAITRY Stardard
CAN-2 communication wiring To be purchased by the customer
network cable
5 FEQREEE FEEFBITRE
Dry contact communication wiring To be purchased by the customer
6 FIREERLL, 25 FEEFBITRE
Set screws and nuts for the main board To be purchased by the customer
; B-P- T mEERLL, 12E FEEFBITRE
Set screws and nuts for the B- and P- nodes To be purchased by the customer
TRAERE GTEMLERZ) e
AR 37 I'l
8 Host Computer Communication Cable (Printer mREFBTRN
Communication Cable) To be purchased by the customer

P

=111 BERBETRWE %R Appendix 11-1 Instructions for Accessories Purchased by the Customer
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M3 Appendixes
Mz 1: EECESE 8 Appendix: 1 List of Optional Accessories
Fs AR B =ix
S/N Name Model Remarks
oo Fr
_ — TE Bl EREE
SRR &R THENELOR TR R
1 . : . . Customized hardware and
Display screen Touchscreen LCD displays (various sizes) .
software are required
5 WIFITE R REWIFITHEEFI = B ThEE
WIFI module Provide WIFI function and cloud platform function
- R MR O, 55T B X &= E IR
fn#INEE i i . )
3 . . Provide an interface for the battery-powered heating Customized hardware and
Heating function . .
film and control the on and off software are required
— S R R AR RO, T IRIRIPThEE &= E IR
ZRIRIP X . )
4 . Provide an interface for the battery-powered relay to Customized hardware and
Secondary protection ) . . )
achieve the secondary protection function software are required
S [A==T= . EEHIRE
SR S f5e-15 RS R AR
5 Support low-series battery . . Customized hardware and
Support battery packs with 8 to 15-series battery cells .
cells software are required
e &R, ez TFaIMniEiziE &= E IR
B A TR ) i ) N i
6 . Anti-theft function, and achieve remote reminder in Customized hardware and
Anti-theft module ; . .
cooperation with the cloud platform software are required
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