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A Y o po .
g HINE Specification
ERER
Customer Name
ERRE
Customer Model
EFRS
Customer Part Number
FERES - . .
VKPGC-165200A-LC10A-Y0 E R active balancing (VK)
Product Model
Hﬁ#: V2.1
Version
R4 2026-06-08
Date
Fs B e HE
S/N Name Model Qty.
165200A — AR IFHR EThE
CAN Int ted Protecti N -
1 #ﬂrm@e @“mn VKPGC-165200A-LC10A-YO F 7 active balancing(BHB209) 1pc.
Board with Active Balancing
(CAN Parallel Operation)
) SSFLFFKEL 2.54mm [E]FE B3k XP HOUSing 26AWG B—3ki2551E 3mm !
C.
Low-voltage switch wire #14€ 50cm (XC€070) .
AR
Product List B IiEREL (B+) ENIEREL B+Ethin FRECE 30em (XC102)
3 Power Connection Power Connection Cable for B+ Battery End, Standard Length 30cm 1pc.
Cable (B+) (Xc102)
N=| 37 Q = 3pEE ";‘ +
B mEREL(KEIR) FREIE 65cm (XC001)
4 . . Temperature acquisition wire (in the shape of a water drop) with 1pc.
Temperature acquisition wire
standard length of 65cm (XC001)
5 R ESREE4% BCO™8 HERELZ 0-8 #RfEKE 85cm (XC002) 1
C.
Voltage acquisition wire BCO~8 Voltage acquisition wire 0-8 with standard length of 85cm (XC002) P
6 B ESREE4L BC9 ™16 HEREEL 9-16 FREKE 85cm (XC003) :
C.
Voltage acquisition wire BC9~16 Voltage acquisition wire 9-16 with standard length of 85cm (XC003) P
R A&\ Supplier Confirm Z P #fiA Customer Confirmation
#lzE WE
Prepared by Reviewed by
B ot
Approved by Approved by

FEE (Notice) :

1. BRITHES SR, SEAEPEFEFEE, FiRBIFMEIEE, BBEAFSRHHLESE . 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. REMEIHRIHING, BEREFEE. & 7 RIRZEFEEELEER R, REERAERUREAR. AREhNERABRNERNEE, A&
EXHHNBEEESR. After your company receives the sample and confirms it, please sign and return it in a timely manner. |f 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.
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FZ A INREECE 3R Product Function Configuration Table
Fg Thik e : EPER
EXHER Definition Description #;E Remarks Customer
S/N Function .
Selection
1 =hE BIEIZR>1 &
Storage Data recording > 10,000 pieces
FEEIRIR 10A (EX: HR>180A FFB) ERINFIEHE
2 Charging current 10A (Definition: Activated when current >180A); default
limiting disabled
IR
3 Reverse connection | #REC Standard configuration
protection
EEmF FREL (RREtZMFED, FEAEFPBITRE)
4 . Standard configuration (Wire and interface are provided, and
Low-voltage switch L .
the switch is configured by the customer)
[EJIeES —
5 i #REC Standard configuration
Buzzer
6 LED £T 6ANLEDKT (EM: 1N ALM; 1 /NRUN; 4 4 S0C $57R)
LED light 6 LED lights (Definition: 1 ALM; 1 RUN; 4 SOC indicators)
; Skt 1SR EX: i 4S BMS £1i1)
Reset button 1 reset button (Definition: Long press for 4S to reset the BMS)
RTC B8 —
i 8 RTCtzlz #REC Standard configuration
iz USB i&@ifl USBTYPEB 50 (EX: EAlEOFMKAHALED)
H 9 usB USB TYPE B square port (Definition: Host computer interface
communication and software upgrade interface)
e 10 RS485 FREC CEX: #ZEEZBIO) Standard configuration
(Definition: Inverter communication port)
» CAN-1 FREC CEX: #ZEE%BIO) Standard configuration
(Definition: Inverter communication port)
12 CAN-2 FrEE (EX: Eith8HHLO) Standard configuration
(Definition: Battery pack parallel port)
FEThEE
13 Pre-charging FREC Standard configuration
function
14 MEEZIGE Wake-up | #RBC (EX: SLIUFTHEEMLER) Standard configuration
function (Definition: Achieve charging wake-up)
Y EHEZTHEOERYE, RARRKBERY, TEESR
hk; WERIR=2A, AIIRBESEZENSIFEYE R,
ORI E; ERCRERNETH, £ -
40°C~150 CZiRMIK, THRMRBEFRIT, KREHER
Supports simultaneous balancing of multiple battery cells,
RN ThEE adopting a master-slave single-wire communication
15 Active Balancing | architecture without complex wiring; the balancing current is
Function >2A, and the balancing strategy can be dynamically adjusted
according to cell voltage differences to quickly equalize
individual cell voltages.It integrates automotive-grade
isolation chips, which have passed three environmental tests
(-40°C, 150°C), and features a capacitor-free circuit design
with low failure probability.
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: SRR B RTHIEINEELCD R R R
Display screen Touchscreen LCD displays (various sizes)
Wig (EX: FHES1ER, SERPFNAE; FHES2
T B, ERBEEHA)
2 ™ Dual ways (Definition: Dry contact 1 is normally open and
Dry contact . ) .
closes during fault protection; dry contact 2 is normally open
and closes for low battery alarm)
&= E B
T RBED ~ . Customized
FRERE | o g5 mmisens
3 Support low-series - . hardware and
Support battery packs with 8 to 15-series battery cells
battery cells software are
required
&= E IR
- R MR AREEO, 55T X Customized
fn#INEE ) : N
4 . . Provide an interface for the battery-powered heating film and hardware and
Heating function
control the on and off software are
% required
&= E IR
[ TR R gD, KM RIRIPTIEE Customized
T 5 Secondary Provide an interface for the battery-powered relay to achieve hardware and
& protection the secondary protection function software are
required
&= E IR
" — Customized
. WIFI {5 IREEWIFI AL E T AThAE e
W
WIFI module Provide WIFI function and cloud platform function
software are
required
&= E IR
NV &I, Bén ATz Customized
B A TR i . . N
7 . Anti-theft function, and achieve remote reminder in hardware and
Anti-theft module . .
cooperation with the cloud platform software are
required
EFFIEFEK Customer's new requirements:
EFZEFHIA Customer's signature:
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4 E XIBZE Document Change Summary

BEA A= HIEAN ZEA
#&3T5BA Revision Instruction
Date Version No. Prepared by Approved by
2025/12/17 V1.1 5 —RR First Edition. 58
BEHRENRERPSH. EFETHRN =8
2026/05/12 V2.0 Update cell|l temperature protection parameters, =
Luo Man
Update inverter protocol
BEHESTIRRIFSH Update the cell Zig
2026/06/08 V2.1
over—temperature protection (0OTP) parameters Luo Man
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—. &4t Introduction

MEESKSEEMABEITUMI T ZNA, WEMEBRAGHRE TN, SUEERSHENEEER. AFREE]
SR E/FHBEMIFITH BUS, RAEMLMIEIT, HRE, B8, 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.

—. Ih&EE4H¥ Functional Characteristics

> EERAEIETIR > ENEERARP
> Highly integrated analog front-end > Adjustable overcurrent protection
> PRERIREE > ABSMHRIRRREES R
> Isolated power supply circuit > Multiple hibernation/wake-up modes
> &pEOIc > RINEE
> Integrated serial port IC > Low power consumption
> SHERE (<10mv) > RS485/CAN J&fE
> High voltage accuracy (€10mV) > RS485/CAN communication
> BHEREE (2%@FS) > BRAERE
> High current accuracy (S2%@FS) > Configurable parameters
> AREEHIBER (<2C) > BURRIFETENERE (EHED <2f)
> 4-way temperature detection (<2°C) > Data refresh interval (cycle) < 2 seconds
> soC fHEINEE > LED RESIERINGE
> S0OC estimation function > LED status indication function
> SOH fHEINRE > BEREHEINEE
> SOH estimation function > Charging equalization function
> EERRIFTNAE > SOC BE(5%@50%FEEFE L)
> Short-circuit protection function > SOC accuracy (<5%@50% capacity range)
> FHNEEER, BEENAEEEMN > OTA A EALHEE 6 E dh AR M
> Data passthrough for parallel operation: The host can > OTA (Over-The-Air): The host unit supports batch
access any slave unit. upgrading of slave units or targeted upgrading of slave units by
specified addresses.
> EEHSERA > WEXHEEE
> Active Balancing Technology > Stacked Balancing Architecture
=. IhgER=HEME Functional Schematic Block Diagram
B/P+ O I O B/P+
Cell-i6 {Exr Temp | = = = . . BMS
e — Cell Temp g Fower Modul e Flash | | EEFrom | hidlrs | L Dry |
cellois A~Channel®d gms Temp | | - |* i I T x
o || | L,’ s;"ﬁffang;\; s i I e
.« - o 1o ——l!f:]:{aate.l%.]]#iver-f:;E
o
Button
- E !— MCU 5 Sl..e..ev;twa.k.e )
4 | [Vartx Jef— IEE
cal-3 o
& e m_) KS4851 —
R Status _ar X L —
il 5w | i | e G
Cell-l ) |
Discharze T
B- o A LA O r-
St CHarge
Resistance b
— Carvent L;mit Todul - —
Frecharge Frecharge .
Fesistance Moz
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« IREEZER Environmental Requirements
iH Item S¥ Parameter BA{ST Unit

T1EiRE Operating temperature —20~75 C

#7728 Storage temperature —20~75 C

T1{EEE Operating humidity <85 %RH

#7378 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

W UTSEEBREHGERR SN, ¥k 25° CIRERE TR . BMS Xt e (e e EMESEE 0~5V, SBENETESEE
0~60V, FERERAIAREBIET 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.

e HIBRASR | REAR
{E¥RIE Index Items Factory Default Whether #3E Remarks
S/N Parameters Adjustable
8 T R SR [E Al i%
Single cjg;cﬁz:afi voltage 3550£10mV ?(st
BT TR N ;
. 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
BT FERIPRRBREE T
N -
BRTERIFE Single cell overcharge protection 3450+10mV Yes
B release voltage
Single cell e . Al
"8 R EfRfRCapacity release SOC<96% IR
overvoltage Yes
rotection release X j o> 1A
P T ER fZFRDischarge release . HEE',EE”'L
Discharging current >1A
BAEKEERE T
Single cell over-discharge alarm 2700£10mV Yes
BT IR _voltage
. BT RURIFERE .
Single cell . ] . CIjs
) Single cell over-discharge protection 2600£10mV
over-discharge Yes
protection voltage
BT RURIFERY T
2 Single cell over-discharge protection 2000mS Yes
delay
o BRI AARIFAEFRER ESingle cell T
BRI R over-discharge protection release 2800+10mV -~
SAc: Yes
fZP&Single cell voltage
over-discharge BATBEIAECE
protection release | 757t HLATfi#EPRRelease when charging Activated when the charger is
connected
i e St PR A AT X
s TR BT 78 252268 [£ Overall overcharge 56.00V A%
o I h alarm voltage Yes
verall overcharge - . \
€ & i3 78R P EE [ Overall overcharge 57.60V G
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VKINGNER
3 protection protection voltage Yes
BRI FEARIPHERTOverall overcharge A%
. 1000mS
protection delay Yes
BT ERP BT FERIPREBR R E Overall 54,40V A%
A2 overcharge protection release voltage ) Yes
Overall R=fEFRCapacity release SOC<96% A&
over.voltage TR fZFRDischarge release . MEE',EE% > 1A
protection release Discharging current >1A
BT EE R EOveral | 44, 00V Jig
s R over—discharge alarm voltage ' Yes
RAILRR SR HRIFEEOveral | .
Overal | . ) Az
over—dischar ge over—discharge protection 42. 40V Yes
protection - vol “tage
4 BRI RURIPERTOveral | 2000mS A%
over—discharge protection delay Yes
BRI R R BT RRIPRERRE EOveral | o
fiBf&0veral | over—discharge protection 45, 60V Yes
over—discharge release voltage
protection BB} fEFRRe | ease when ENFHEAHEACt ivated
release charging when the charger is connected
Fee L R A R R Charging JOSALLA g
FEE IR AR TP overcurrent alarm current - Yes
Charging FEEILRIRIFEB R Charging 210A+1A A% LI 10 &, 5
overcurrent overcurrent protection current B Yes EIZIRES, T BEDR
protection FER I RARIFIERT Charging 2000mS AR 7
5 overcurrent protection delay Yes If it occurs
FEEER < 200A5min JFEZS | continuously for 10
FEETRIRIF BBk fi#B&Automatically release whenthe | times, the state will be
2P Charging Automatically release charging current is < 150A for 5 locked and will not be
overcurrent minute automatically released
protection release HEB AR Discharge release . ESIEE'..EEJL“T. > 1A
Discharging current >1A
R R LS EE R T
Discharging overcurrent 1 alarm 205+1A Yes
NN . current
MR TRLRIT AT RLRIFR, -
Discharging Discharging overcurrent 1 protection 215+1A AR LI 3 Rk, BEE
overcurrént 1 current Yes JT_** xS K, R :
protection R LA e 1%{7(,.», ;Fﬁéﬂlﬁ*l‘%
6 Discharging overcurrent 1 protection 1000mS Yes Ifit occurs continuously
delay for 3 times, the state will
FREBERIE < 200A5min [REZ) be locked and will not be
HEREIR 1 fERR
RIPIRRR B Ehfi#B&Automatically release Automatically release when the automatically released
Discharging discharging current is < 150A for 5
overcurrent 1 minutes
protection release 5B R4 Charging release BEE.EEEﬁ > 1A
Charging current > 1A
R AR 24R P TR T R 2R $P B A Discharging 225A g
Discharging overcurrent 2 protection current Yes
, overcurrent 2 TR T TR 2R P IE AT Discharging 1000mS g HIT 3 JIESEIX
protection overcurrent 2 protection delay Yes RE, TBEEIER
FEER 2 BEhf#ERAutomatically release —— If it occurs continuously
RS R REABRAT 08
http://www. vkingner. com/ Tel: 0755-23720736



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

i

/=] 5% BMS

VKINGNER 16 EREEL KR
{RIPAERS for 3 times, the state will
Discharging ] . FZEEE > 1A be Iockeé and will not be
overcurrent 2 FEEfEPRCharging release ) automatically released
. Charging current > 1A
protection release
- 3 ThiR AT
&?%1%*FREVEFSG %/fﬁz:ﬂﬁﬂ?%, Z/A;Q*}-LEE
. Cannot be automatically released,
8 connection J—
. and the device must be shut
protection
down and restarted
FERRIRIFTHARE Hves HEHI 5 R BHE
_ . Short-circuit protection function ZRE, TEEER
%EE%{%#F ° I: t occurs continuousl
9 Short-circuit _ . 1minfg, 2 27 oect nuousy
. T IRIRIP RS ! ,E . $JE§1%*F%*F% for 5 times, the state will
protection O . Short-circuit protection will be ]
Short-circuit protection release . be locked and will not be
released after 1 minute ]
automatically released
MOS EiREEZIREMOS high 90°C AT
temperature alarm temperature Yes
_ . MOS =iEfRFFIEEMOS high .
MOS EIRRIFMOS RIRRIFRENOS hig . g
. temperature protection 115°C
10 high temperature Yes
tection temperature
pro : N
MOS {RIFHEFRIRE Ti8
MOS protection release 50°C v >
es
temperature
FHEKRSERE .
) . A%
Charging low temperature alarm 5C Vs
temperature
FHEERRIFEE I8
Charging low temperature protection 0°’C Yesx
temperature
FHEERRIPRIREE Tig
Charging low temperature protection 5C Yesx
release temperature
FEE SR SR Charging high 55°C %
temperature alarm temperature Yes
7B SRR IFRE Charging high 65°C &
temperature protection temperature Yes
FE B SR RIPREERRIEE Charging .
; ) . AT
high temperature protection release 50C Yes
N . temperature
s ERIPCel ‘ N N 5
R R R KR & E5E E Discharging low . A%
temperature -10C
. temperature alarm temperature Yes
1 protection - N - - N
R RIR PRI IRE Discharging low _20C A%
temperature protection temperature Yes
PRI R IPEEFRIEE Discharging g
low temperature protection release -10°C Ves
temperature
T SR &5 ER B Discharging high s5C Alg
temperature alarm temperature Yes
P SRR IFIRE Discharging high 65°C %
temperature protection temperature Yes
TR =im R TP B FRIR [ Discharging T
high temperature protection release 50°C Yesx
temperature
HERIRSZREAmbient low 10C %
temperature alarm temperature Yes
MERIRRIFREAmbient low 0C g
temperature protection temperature Yes

AN e R ARARAR
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IMERIR R IPEERRIRE Ambient low .
. A%
temperature protection release -10C Yes
temperature
IMNEREEE IMEEIREE R E Ambient high 0'C g
12 Ambient temperature alarm temperature Yes
temperature alarm FEERFRIFREAMbient high 20C Al
temperature protection temperature Yes
MNESRRIPRIRRE T
Ambient high temperature protection 50C Yes
release temperature
TRt SRR
SHFEERR Self-consumption current during <15mA
13 Consumption operation
current IRINFEAE IR <ImA
Low power consumption mode current B
BEHBBE 3400mV Al BREEEXRFLV
Equalization activation voltage Yes B, NN BEhiaE
T EE When the voltage
14 Equalization X @fference F)etween
) HFREE A% single cells is greater
function . . 50mVv
Activation voltage difference Yes than 1V, the
equalization should
not be started
RERARE Tig FHBRASE
15 Capacity default {KEEEEZ Low battery alarm S0C<5% Yesx No alarm during
setting charging
a ) ) A%
{RERTh&EE {RBRE8 JE Hibernation voltage 2600mV Ves
16 Hibernation s
function HE;REF[E] Delay time 10min EYI;Q
N RIFFHER
17 ?59&?5(1%?}5'@” EM‘E%Voltége difference between 2 >800mV . Charging and
failure protection single cells discharging are not
allowed
THITHIER IS EFull charge voltage 58.4V
18 F.uII charge AL SR Cut-off current 0.5A
judgment
ko bihatin 3400mV s
Balancing Activation Voltage Yes
BERBEE 20mV Al
Balancing Activation Voltage Difference Yes
R 2A Al
Balancing Current (AL #F3.75A) Yes
BRGEO: —RITHI&ER
WSS % 33 %afﬁ*\ﬁ%, BHE 10 0
. lancine Communication Method Single-bus interface: one control
19 E@E Ba & line supports communication for up
Active Balancing to 33 battery cells, saving I/O ports
v =] =N=]
i’Jé}ﬂmﬁﬂ“mlﬁ ] o B 1 T
Balancing Over-temperature 80°C A
Protection Temperature Balancing is
PR IRIPREIRIRE disabled after
Balancing Over-temperature 70°C NEIR over-temperature
Protection Reset Temperature
i KimiRIFmEBalancing RBEEIEFE
Under-temperature Protection 0C AR o
Temperature Balancing is

AIIERF R ARARAR
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SRR IRIPREIRIRE disabled after
Balancing Under-temperature 10°C NGNS under-temperature
Protection Reset Temperature

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

5.2.LED #g7~i5%HH LED Indication Instructions

NKTAREN Definition of flashing mode

3% AR EAINEsEE I LED 3ERATREE, B BN AERER

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.

BITAR S(F) R(F)
Operation mode On (seconds) Off (seconds)
A1
Flash 1 05 35
IA
K2 0.5 0.5
Flash 2
IA
W3 0.5 1.5
Flash 3

#R5-2 [NATHER, Table 5-2 Flashing Mode

5.2.1. 4/ SOC#E7~RXT SOC indicator |ights
EPMRESTRIAKT AR ENDefinition of the flashing mode in various states:

RS EE/&EE/MRP | BT | &80 REKT &1
= Normal/Alarm/Prot | Operatio | Alarm SOC Lights -
Status ) ) ) Remarks
ection n Light Light 25% 50% 75% 100% — || =
=M {RER U U U U UN U
Shutdown Hibernation Off Off Off Off Off Off
EE A1 U FFHLIRTS
Normal Flash 1 Off On standby
i iR BER P B BRI
Standby s ; ) According to the power indication All aIarm§ and protections
s WL o (FEIEIT 7 &SRR
Alarm Flash 1 Flash 3 :
(Excluding overcharge alarm
and protection)
B SR A2 A2 iA2 xR ba b Sto1$iﬁ;-r.ﬁ?§$énd
Cell failure Flash2 | Flash2 | Flash2 | Off Off Off P charging
discharging
TR MOSHIE .
Charging and A2 (A2 DN (A2 PN PN Sto1?ifa3§?§$énd
discharging MOS | Flash2 | Flash2 Off | Flash2 | Off Off z N &ing
failure Ischarging
AFE failure Flash2 | Flash2 | Off Off |Flash2 | Off b charging
discharging
325 57 4 =3 = s
R Cﬁl:rfnjftis?‘nlzﬂﬁﬁﬁﬂ 2 2 X X X W2 Sto1TiJr;_a3§ ?f%nd
Failure . "PINE | Flash2 | Flash 2 off off Off | Flash 2 p charging
resistor failure discharging
F R BPE X2 iA2 R X X X Sto1?iﬁ;-r.ﬁ?§$e;nd
Voltage failure Flash2 | Flash2 off off Off Off P charging
discharging
Revefe?%gfﬁiction 2 2 X X X X Sto1$iﬁ;-r.ﬁ ?I%E%nd
. Flash2 | Flash2 Off Off Off Off P charging
failure discharging
Short circuit Flash 2 Flash 2 Flash2 | Flash2 | Flash 2 | Flash 2 p. 5 .g
discharging

%% 5-3 4S0C [AKTE X Table 5-3 Meaning of Flashing

A e R EEFEEARBRAT
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IR7SStatus 7t F Charging JBLEE Discharging
BEERT
Capacity LED1 LED2 LED3 LED4 LED1 LED2 LED3 LED4
indicator light
A2 R R R BE R R R
0%~25%
Flash 2 off off off Normally on off off off
Bx iR2 DY x Bx Bx x x
25%~50%
Normally on Flash 2 off off Normally on Normally on off off
BR = X2 Dq R = = x
50%~75%
Normally on Normally on Flash 2 off Normally on Normally on Normally on off
BR = = A2 R = = =
75%~100%
Normally on Normally on Normally on Flash 2 Normally on Normally on Normally on Normally on
BITAT
Operation # =Normally on [A)3 Flash 3
Light

F5-4 4S0CKEFRINA T Table 5-4 Capacity Representation Method

5. 3. ¥ENS 3% EN{E1 A Buzzer Action Instructions

(1) FFHL L, #5M8284KMB—7; When powering on, the buzzer emits a long beep;

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

(3) 5GERIRIFRT, HENS2REER 25 MBAY—FE, FERRIRIP 3 APIER, HSRAHISN; HEN5EThEERE
FRAfERESERLE, T BIAREELERY;

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) $EMBERTHRERR LAY, FZERIPIREERMFRIFET GERARIZRIPERIN) , B8 LFTE;

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. 558 FF <158 Low-voltage switch Instructions

(1) YR FXEFIRE, BUS {R1FHRIE F T 1E. When the low-voltage switch is in the normally closed state,
the BMS protection board works normally.
(2) HFFEFXEFIRZES, BMS {RFFPHRFEHL. 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. {KER Hibernation

ATERENRENINGE, REEBKRIRINEE, SHEUATREGE, REFHENKREN:

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:

() BRI MR 5 FHNARBER (FIEE) .

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

() BHURASIHERTENAR] 24 B (TEI. TFHE. TRENEN, TRE) .

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

5.5.2. MREE Wake—up

HEXIRER, ATHEER, REGRET SMARNRESX:

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

(1) FErEPREE: FEANTTEERR, FEERHEBEKRT 36V;

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

(2) BoheEE: BXMEEERE, BECEMEAT 0, IFEEFHXINREREEXR;

A e R EEFEEARBRAT
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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. ZEHPRFTNBE Charging Current Limiting Function

(M RIFIREBFTERIRRINEE, FREREA 1021A, APANRE EMIHIEERRE NSRRI IIGER B
Ko

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), HEANRRERXG, RBERNTF 24, HE 105
g BaNE HPRIRRR .

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. IS EFAThEE (FMBE) Heating or Cooling Function (Reserved)

() RIPRTRE FEREE M BPIEHIThEE (BIATIRM) , BMS SCATMAIRENRE, Y NEE R/ MER T AT
BIiRER, RIFIRBshMAIIRE, HMARTREARMAXARER, MATNEEXH;

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) IR FERER B PEHIThBE (BRIATIRML) , BMS SCATMAIREINRE, HENEE RSEXTEAI
BIiRER, RIPIRBhEATIRE, HMARTREAEBAXARER, BATNREXH;

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) ATHEE R AW BT 3A, BN 48V Bt AAEAE A 150W;

The maximum output current of the heating function is 3A, that is, the maximum load capacity at 48V is 150W.

(4) IS RATIRE S A —MERIR L, FERReEREES—MIIgE GUARMMR) , ATLUEE AP
AL B 2T HI BB T RE

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%, 1E{E1%AB Communication Instructions
6.1.USB jE{S USB Communication

USB #EMOKMA TYPEB um[M, BMS RAILUBIIZIEOS A #ITER, MMmE LMATREITEBHNEMESR,
BIEEMEE, BR. BE. K. soC, SOH REMEFEEE, BIAKEFERA 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 jE {5 RS485 Communication

B 18 RS485 M, ik RS MKHO, TEATHBESEEREANKETE, RIAORBEN
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 jE{E CAN Communication

A e R EEFEEARBRAT
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B7 2 % CAN @540 It has 2 CAN communication interfaces:

6.3.1. CAN-1 J98i% RI45 Wkin O, FTEATHEMESFETREMBIBRZE, BIARSFER 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 JyWii RI45 Mkin O, ATEMEBMRIKFNBNRIERE, BRiHHEOR LRI ZHF 32
4R FR T T HALIRAE .

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.

16 R

+. IS M Electromagnetic Compatibility

7. 1. B2E Y Electrostatic Discharge Immunity
e GB/T17626.2-2018 ¥k 4 HOEK, Mt 8kv, =X 15kv; HIG/FREERE 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
HEESEMRENTEER 7-1 EXK (3|8 6B9254-2008 & 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.

PR{E Limit / dB(uv)
EIEE / MHz Sy HE
Frequency Range / MHz !
Quasi-peak Value Average Value
0.1570.50 79 66
0.50730 73 60

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

7. 3. (253 5% I PR{& Radiated Emission Limits

HEESTBRIMRENTEER 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.

FESEE / MHz HEIEMEFRIE / dB(uV / m)
Frequency Range / MHz Quasi-peak Value Limit / dB(uV/m)
307230 40
23071000 47

= 7-2 (EETREMPR1E Table 7-2 Radiated Emission Limits

7.4. iR Chds) B Surge (Impact) Immunity

1B 15w O AR R s O R 3R R iR B PR =S 18T,

BIEWMOLXITENHE GB/T 17626.5-2019 4% 2 (FF

BARISEE 0.5kV) BYER, ZHRSHE GB/T 17626.5-2019 4% 2 (FRRIEEE 1kV) HIEXR;

HEuR &3 N#E GB/T 17626.5-2019 %40 4 (FRERIEEBE 2kV)

17626.5-2019 F4 4 (FFEERIEEE 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).

BIER, ZxHbRIEE GB/T

AN e R ARARAR
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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

E X ¥t BADefinition Description

X7
B s O E X
Definition of the

communication port

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 JBIIEMOEN Definition of the CAN-2 Communication Interface

A B
12345678 12345678

¥ Interface

TE XL BR Definition Description

E X5t BA Definition Description

X2
s 0O E
X
Definition of
the
communicati
on port

AR 53
Part A
CAN-23 #l
Parallel
connection of
CAN-2
ouT#E DO
OUT interface

PIN 1 CAN2-L
PIN 2 CAN2-H
PIN 3 NC(Z empty)
PIN 4 NC(Z empty)
PIN5 | B =i 4 tit ouT-P
Automatic
addressing OUT-P
PIN6 | B 3141k OUT-N
Automatic
addressing OUT-N
PIN 7 NC(Z empty)
PIN 8 NC(Z empty)

PIN 1 CAN2-L
PIN 2 CAN2-H
N PIN3 | NC(Z empty)
BER 43 NC(= ”
T em
Part B PIN 4 _I Pty
CAN-23t#l B &) 4% it IN-P
Parallel PIN 5 Automatic
connection addressing IN-P
of CAN-2 B4k IN-N
I.NED PIN 6 Automatic
IN interface addressing IN-N
PIN7 | NC(Z empty)
PIN8 | NC(Z empty)

< 8-2 CAN-2 #5[1E 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 SN 5 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
. 2 & N
YT N1 X5-1 HEAT (IR 7 J2 5 IE 55 )
) . HEAT (Positive terminal of heating control)
Electrical heating socket b_ (1 2 5 3] 21 5
(Reserved) X5-2 ) - u"f‘ T DL ).
P- (Negative terminal of heating control)

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

8. 3. R AR Instal lation and Connection Instructions

8.3.1. RPN L EFIFER Instal lation and removal of the protection board

1RIPM R A AR BIR SR, 5CI81E B-. P-, B+, P+, % R EIE IR A imiEm sth SR A i 28,
TEEREERBHIRRHE. 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.

RERET, ScikiEFEROE, KXHSEMRAINFIREEMRFLERER, RERE B+ P+, B\
P-. PACK HERKNEEIINT:

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

o808 d86e  Codd G066
888 _soem pees esny

[l —— ST ()
REBLTAT (HB2)

WIFI#RHR

A e R EEFEEARBRAT
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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.

17 %5 3R Rs485 AT F lfiA CAN AT A kA
Protocol Abbreviation Chinese Name RS485 Available Version CAN Available Version
NONE “NONE” Eves 0.0 Eves 0.0
VKING “VKIN” jo] f=VYes 1.0 Eves 1.0
VOLTRONIC “yLTC” HAT =VYes 1.0
GROWATT “GRWT” B =VYes 2. 01 =VYes 1.5
SOLAX “soLX” & Eves 1.2 Eves 1.2
LTW “LTW” FiEBE
PACE “PACE” it =Yes 1.3
MUST “MUST” EttR =Yes 1.1 =VYes 1.0
SRNE “SRNE” e f=VYes 1.0
SMK “SMK” =VYes
AFORE “AFOR” BYEVN =VYes 1.0 =VYes 2.1
GOODWE “GDWE” E{ERE =VYes 1.5
SOFAR “SOFA” L =Yes 1.0
LUXPOWER “LXPR” RS 35, Eves 1.0
VICTRON “vieT” =VYes 1.0
PYLON “PYLN” IKEE =Yes 1.0 =Yes 1.2, 2.0
SOROTEC “SRTC” RiniE Eves 1.0
SMA “SMA” Eves 1.0
GINLONG “GNLG” iR =VYes 1.0
DONNERGY “DONN” KEE =VYes 1.0
SOLARFAM “SLFM”
IMEON “IMON” Eves 1.0
SCHNE I DER “SHDR” MM {E =Yes 2.0
GEN I XGREEN “GENI” 7=Yes (VKING) 1.0 =VYes 1.0, 3.0
INHENERGY “INHE” SRIAT =Yes 1.0
BITTA “BITA” EE FLF =Yes 1.1
STONE “STON” Ak =VYes 2.1
SENERGY “SENR” BXRER =VYes 1.2
SUNWAYS “SNWY” e MERT =VYes 2.0
STUDER “STDR” Eves 1.0
EVEPER “EPVR” JLREREEE =VYes 1.5
INVT “INVT” KBS =VYes 1.2
KSTAR “KSTR” BtiE =Yes 5.0 =VYes 1.18
SUNFLY "SNFL" iz =VYes 1.2
DEYE "DEYE" =l =Yes 1.0
ALTENERGY "AEPS" =hE =VYes 1.6
SUNGROW "SNGR" PR ERIR =Yes 1.0

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

060 0280 0000 0008
0000 0000° 0030 9090

B 10-2 FARARECEYIE- R E 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{:sf Unit: mm)

o l -
! S50 8.0 88 . T O] &
£ 3 & b S " 2 11
(@]
- O
O
O
1opay
o
O O
0 C #ie
- s o = [l o I 9q====== i
-1 4! [ i F

10-3 FHR~FE Fig. 10-3 Dimension Diagram of the Main 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 RECAMRIFIRAEEREMBIBTRE, URBRIFES. ERNERLSEA, kil 8%, 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 FRERETBFEEFRLITSHNERENY, MEBIAMERPNE, TUWEFERIARIFIR.

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 IFNINEINEEEIARE BMS LEERN, THEFINAE, FRE LUNEBHNERESRBESH;

By default, the active balancing function starts up automatically when the BMS is powered on; no additional
activation is required, and the balancing status can be checked and parameters adjusted via the host computer.

o WMEITREMEBEI A, BHIMBERE, HENERIEHIRR, MARNEREM.

The balancing chip integrates a watchdog function; in case of communication abnormality, it will automatically
restart the balancing module to ensure functional stability.

o IRoiky, 1By, BEFRHFERZFITRE, UTIHRKRESE.

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

Fs B RE 9=
S/N Name Status Remarks
LAr#@mg GTENHLET L) EEEmE TR
1 Communication cable for the Host computer ™ i
. L To be purchased by the customer
(Printer communication cable)
5 RS485-1 B{FEL% FEEFBITRE
RS485-1 communication wiring To be purchased by the customer
3 CAN-1 jB{EHELk FEEFBITRE
CAN-1 communication wiring To be purchased by the customer
2 [ o = FrEM L
. CAN-2 jBIEHEL EEXFAITRY St'andard
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 FiREERL, BT FEEFBITRE
Set screws and nuts for the main board To be purchased by the customer
; B-P- T mE R, 1BE FEEFBITRE
Set screws and nuts for the B- and P- nodes To be purchased by the customer
LAr#@mg GTENHLET L) EEEmE TR
8 Host Computer Communication Cable (Printer i i
Communication Cable) To be purchased by the customer

ey

F 111 BEPBITRMEC 1A Appendix 11-1 Instructions for Accessories Purchased by the Customer

A e R EEFEEARBRAT
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M35 Appendixes
Miz= 1: EECHEHEE Appendix: 1 List of Optional Accessories
Fs AR B #x
S/N Name Model Remarks
_ “ — EEFERA
SR &R BT T R IR
1 . . . . Customized hardware and
Display screen Touchscreen LCD displays (various sizes) .
software are required
5 WIFIFE SR RIBWIFITNEEMZ & INEE
WIFI module Provide WIFI function and cloud platform function
A Th AL R AR O, E5IFF B X &= E B
3 oo ﬁb, 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
iRERE 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
Y A TiIhEE, BLA T & LITfEieE &= E IR
B A FER . . . 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

Mize 1 EBCHEE & Appendix 1 List of Optional Accessories
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