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1.5 F Yu E Application Scope

ey 8 BRI + 88 A ROWAH BERRERHE r i — AL ORI R, & T TR A okl
SNSRI, ERCEIR S BT EEMENUME . AGV RFFPHLEE NG . WEZ I PDU

B

DRI MCRTC, SCR R Bt B, S M ThRe: F5480 CAN2. 0 Tolbdgk. ¥
FEARRAE, WAL NN IR S S E R A, SCHUVRHL S B R AR R

REAER s SCRPREA I 1E T
This product is an integrated protection board for dual-group lithium iron phosphate batteries
(8-series low voltage + 88-series high voltage), specially designed for power supply of special
industrial robots, applicable to exploration, fire-fighting, heavy-duty collaborative manipulators,
AGV special robot equipment. Built-in multi-channel PDU power distribution unit, supporting
independent management of high and low voltage batteries, equipped with passive cell balancing

function; equipped with CAN2.0 industrial bus and Bluetooth transparent transmission

communication, which can connect with the robot main controller and supporting charging device

development.

to realize real-time data collection, hierarchical alarm and remote control of the whole machine;
reserved RS485 backup extended communication interface to support customized hardware port

2. 26845 Functional Features

2. 1 B ThRE
Cell balancing function

A R S EOR, FE P Bese i REE 8 AL 88 5 e s P ZHL W R Ak A LS
PR R M s 2 BT PR A T S P R T 2 VR BRI 5 X el s i e PGS HE AT BE T
B, MR ARRE RlE, 4/NEHAOEZ, (R — 30, KA 7 o

WHIT R A AT IS AN 4% CAN B R AR IR I E

This product adopts passive balancing technology. During charging, it collects the cell
voltage of two groups of lithium iron phosphate batteries (8-series low voltage & 88-series high
voltage) in real time. When the single cell voltage or cell voltage difference in the module reaches
the set threshold, the cells with higher voltage will be discharged to release excess energy in the
form of heat, reduce the voltage difference of the whole battery pack, ensure battery consistency

and extend cycle life. The balance enable threshold can be configured via CAN bus commands
1
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sent by robot main controller.

2.2 BERAS0HEERP TR
Voltage monitoring and two-stage alarm protection function

BMS [2bK4E 8 24V IR/EAIL. 88 H 300V AL & — 1 B ik o R B 4H A il
J, X7 — T . O O DRy ;B L FRAR L BRI SR H TS CAN
R LA N B ] #s AR 15 RO, RN SCRE_EAZAUAC & & 20 s OR3P R 15 5 B AE
RGN BLAZ M ITIRE, S il b @48 0T, ASBHEART BME R ik,

The BMS synchronously collects the single cell voltage and total pack voltage of 8-series
24V low-voltage module and 88-series 300V high-voltage module, with two-stage protection
mechanism including primary warning and secondary fault. Abnormal single cell overvoltage,
undervoltage and total pack voltage will upload alarm messages to robot main controller via CAN
bus, and users can configure voltage protection & alarm thresholds through upper computer.
Built-in insulation monitoring function detects battery pack insulation resistance in real time and

reports faults synchronously when insulation resistance is lower than threshold.

2.3 BN S 2FEHRARITIRE
Current monitoring and two-stage over-current protection function
WA B R FAURAE, 70 I 8 BRI [0 B .88 v T ml B R IR L LU 4 B 24V
RS SR, 2 B% 300V Zh Uit it B o JUscidin . seladit. kel frir,
HFEE R CAN R B BENIESI LS, TRy SI/E B . S S8l Tl S 2hie FE i &
78 FL [ 3G NIy S AR AR A FL i, T FLRRAB MR 4 S I S BEL I 78 fL I B, TG L A
Multi-channel Hall current sampling is integrated on board to monitor charge/discharge
current of 8-series low voltage loop & 88-series high voltage loop, 4-channel 24V low voltage
output branches and 2-channel 300V power branches separately. It supports two-stage discharge
overcurrent, charging overcurrent and short-circuit detection protection. Fault information is
uploaded to main controller via CAN bus, and protection threshold & delay parameters can be
remotely configured through industrial bus. Anti-reverse hardware circuit is added to charging

loop to block charging automatically with no output when charging carbon brush is reversed.

2.4 ZIEERERENS5TRRT TR
Temperature monitoring and over-temperature protection function

BMS ## AT 12 BEHCIRERAE AL, AN REE MOS DIREIRE: ol & EREE
T R RIR U . MOS &R DU Z0R B OR Y, IR R 73 2 AR 8% . B A
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T 2 2R SR M EE SR A B ARG, oA G XU, i i B SIS BCR ml i, TR
e v 28 22 4= X 18] i I S R R i i

The BMS is equipped with no less than 12 cell temperature sampling points, and collects
temperature of MOS power tubes simultaneously. Four-level temperature protection including
charging high temperature, discharge high temperature, low temperature warning and MOS
over-temperature are configured, and high/low temperature faults are uploaded to controller by
level. The closed ring installation structure relies on on-board heat sink for natural heat dissipation
without built-in cooling fan. Charge/discharge loop will be cut off automatically at high

temperature, and output recovers automatically after temperature drops to safe range.

2.5 A / TR SE R THRE
Local & remote dual-mode emergency stop protection

PR AR s . VB U B V)W P % 300V ey el 7 (a1, M 2N ] << 10ms; 2t
FEWE A S5 JERILES NSRS BT B T R SUsiE S, mi s YW i m s D 2
A R B = R B, T EREUSEE T 5 ATl CAN R B AR IR

Hardware local emergency stop: physical stop button directly cuts off two 300V high-voltage
power loops with response time <10ms. Remote Bluetooth emergency stop: send stop command
via robot controller Bluetooth module to cut off all high-voltage power output remotely. The
high-voltage loop will be locked after emergency stop trigger, and protection can be reset via CAN

bus after stop signal is removed.

2.6 % PDU JSLT)HR AL
Multi-channel PDU independent power distribution control

WESEM PDU DI ACHTC, SCFF 4 BMOL 24V (RS, 2 B(ASZ 300V & & 3)
Dy s B g I RCRARST MOS JFOR 5 RS I, HLAR AFE I ER il CAN MR ETH
B2, PRSI IRE . BRI . HOR KU L B BT & B T RO 4K L 2
ML 24V HEBNIEIEEGE AR, BN B RN PR

Integrated PDU power distribution unit is built in, supporting 4 independent 24V low-voltage
outputs and 2 independent 300V high-voltage power outputs. Each output channel is equipped
with independent MOS switch and current detection. The robot main controller sends power
on/off commands via CAN to separately control power supply of hydraulic driver, sensing module,
cooling fan and power unit. Discharge relay is powered by independent 24V auxiliary loop to

meet strict power-on and power-off sequence logic of the whole machine.

3
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2.7 HMARERHETE IR
Battery pack capacity calculation function

T LA T AR A B RE HE T 8 Hi . 88 HRAH H M. SOC | AxFEE. SOH fiE
RS WA RMAUE R EENT CAN S E, SR BMEA ERE RS ENIRIE.
SRS, SOC iR 7E < 3%.

Accurately calculate independent SOC (State of Charge) and SOH (State of Health) of
8-series and 88-series batteries through current-time integration algorithm. The rated capacity of
two battery groups can be configured via CAN bus, and the system automatically calibrates and
updates capacity parameters after a complete charge-discharge cycle, with SOC estimation error

<3%.

2.8 CAN Hk TlbidfE 1%
CAN bus industrial communication control

KA CAN2. O AiufEdi i, J{5F% 500kbps, SCFF 120Q 23w lILHAC HLFHAE ¢ D) 4% 5
JE 100ms EF) EARFIE R . IR, ERBE. SOC, Wk B RO BSUENIE IS T
RIFAHEE. &% PDU B R, ZERE. SHE . WHAREL. FETEENT
BAMBAR AN, FTRABEE. IR, NP R4 2

Adopt CAN2.0 standard frame protocol with baud rate S00kbps, support hardware switch of
120Q terminal matching resistor. It actively uploads messages of two groups’ battery voltage,
current, temperature, SOC and fault alarm every 100ms; receive commands from main controller
including charge start/stop, PDU channel power on/off, remote emergency stop, parameter
configuration and software upgrade.Bluetooth transparent transmission is supported to connect

external charger and send control commands of charging voltage, current and heating mode.

2.9 WA S CHITIRE
Fault storage and diagnosis function

AHAF M I % 100 %7 I AR R o, B3t 2R R | A A i 221 L A IS S LIS/
R/ EEGE: JTHLE ) B EASKAE . IREEIE . CAN J{5. MOS IRBNEEAFRAS: 3¢
FREIL S 2 i pshs, T s i H ails.

Locally store up to 100 fault records with timestamp, including fault type, trigger time, cell
voltage/current/temperature data when triggered. It automatically self-checks cell sampling,
temperature channel, CAN communication and MOS driver hardware status after power on;

support fault code export via bus for equipment maintenance and troubleshooting.
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2.10 T OTA AT+
Remote OTA software updates

SCRPERE CAN 2Bl eh VA T A THR B BUS F48EF OTA JH, e s
23 T CU e R R RS Y Y SES A I

Support OTA upgrade of BMS main control program by sending upgrade package via CAN
bus or serial port locally without disassembling circuit board, convenient for on-site debugging

and program iteration optimization.

2. 11 SRR R L) R
Intelligent sleep & wake-up function
TR FRASICHRIR i R <15mA K8 2min) BUICHE (SOC<10%) {T—Z&1F H 3)
BEAARHR, ARHREENLIIFE<5mA; FEATEHEBRE % T RIS MelE BMS KR IR TAE.
It automatically enters sleep mode when static low current (output current <<15mA for 2min)
or low SOC (SOC <10%) is satisfied, with overall sleep power consumption < 5mA. The BMS
can be woken up to normal operation by connecting charging carbon brush or pressing power

switch.

2.12 ZpiiEf5 EMC HiFHBP
Three-proof hardware & EMC anti-interference protection

PCB R ER B ASL BT ]\ B %5« B 56 % =B JE AL B S 1 OUAG B4 B rdT G AR TVS
TR LA RN . AR, TIRZ +16kV ERE b, &R TIPS NS A
WA . FENLSTHA 2 P65 B4 552K

PCB circuit board is coated with three-proof coating for moisture-proof, mildew-proof and
salt spray-proof. Optimized port design suppresses spark during power-on. On-board TVS diode
and common-mode inductor restrain surge and static spike, withstand =+ 15kV electrostatic impact,
adapting to complex electromagnetic environment of industrial robots. The whole shell meets

IP65 protection level.

2. 13 FEHHFRIIZEH|ThEE
Charging cooperative control function

76 HUBRARI L 2% FEUFRAS I, AR X 1] 2407350V, fIFE X [H] 23729V i ARV bH A 7o H 4k
S EHSREET TRARIESE, BUS FPHE 24V, 300V WH 7 4k s 0 L
U il s SRS 82 NS R 1) = = TP S DA W A T e e e eV e et =R =m ) )
Ak RS, DRUE TS FEUBR JCH AT L o SCRE 78 AL S 2Ca o], P X sl R il pAY 0 o A AR
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Voltage detection is equipped on charging carbon brush, charging relay can only be closed
when high voltage ranges from 240~350V and low voltage ranges from 23~29V. After controller
sends charging command via Bluetooth, BMS closes 24V and 300V charging relays
synchronously to charge two cell groups at the same time. Corresponding charging loop will be
disconnected automatically when single group is fully charged. Two relays are cut off after full
charge or stop command received to ensure no residual electricity on carbon brush. Support

charger heating mode control to drive internal heating film for low-temperature preheating.

2. 14 1RBEBUE R ALThEE

Button activation and reset functions
LR P B AT M BEARROIR S BMS; BENLIZ AT KAz st 5 B rl se s R G B L 3 Jo S A .
Power button can wake up BMS from sleep mode; long press the button for 5 seconds during

operation to complete system full reset and restart.
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3.2%% B Parameters setting
3.1 HiESH Rated parameters

Wi H project

75 AL LI

charging current

TR LR

discharge current

THRE

operating temperature

ags ;4

storage temperature

TrRRE
operating humidity

B / BE / BERE
RE
Sampling error of current,
voltage and temperature

BEERBEERLRA

FH% specification

10A(8 #); 10A(88 H)
10A(8S); 10A(88S)

15A(8 HiFrs:
/8SContinuous)
30A(8 HlipEi I fE
/instantaneous peak);
SA (88 HEHFLE
/88S Continuous),
70 A(88 Ef [k iy I A
/Instantaneous peak)

-20~60

-40~85

0%~90%

<+5%

7

A
#M.—L %1 remark

unit
A FR4E 70 H LR

Sustained charging current

FREEIHL [ JT LIRS WA
A Continuous discharge / Instantaneous

peak at startup

LR A X [8]

°C Normal operating range of the whole

unit
" KA I B
Long-term storage environment
Tk 5 3450
RH

Non-condensing environment

High-precision acquisition

Fujian Geekey Technology LTD
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Wi H project

CAN H&i#EfE CAN2.0

communication

W@

Bluetooth communication

PRSI B KA

Cell temperature sampling

MOS EiRERE
MOSFET temperature
sampling

L RN Y
Cell single voltage
sampling

IR AR ZH 5 Ak L SRR
Low voltage pack total

sampling range

BEERBEERLRA

FH% specification

SEHERRAE 1T I, b
$% 500kbps, STHF
PIVORELS LN ERIE LS
Supports standard 11-bit
frames, baud rate of
500 kbps, and 120 Q
termination resistor

switching.

SRS TR LA 1R
&, EERMT
Supports transparent
command transmission
to charger, remote

emergency stop

12 %

12-channel

1 %

1-channel

0~5.1

0~30

8
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LEin2

unit

\Y%

£ZVE remark

1 N X eVl M B i K =
Main communication with robot

main controller

FEHAER] TR
Charging control & remote

emergency stop

AR AR 2 R

Multi-point temperature

measurement for high & low voltage

modules

DA T IR RAE
Sampling for power tube overheat
protection

e T T R R A

Adapted to lithium iron phosphate

8 Hi 24V R4
8-series 24V system
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Wi H project

T AR 2 S Ak L TSR
High voltage pack total

sampling range

A A S
Battery pack
configuration

Lt R
Battery type

PRER T #E

Sleep power consumption

#a 25 W MR E
Insulation monitoring
threshold

B EAC E
Output channel
configuration

BEERBEERLRA

A
FH% specification #M.—L
unit

0~400 \%

8 HK/E +88 HEk
XU AL
8S low-voltage + 88S
high-voltage

TR R P
lithium iron phosphate
battery

<5

T 500kQ, Wl
50kQ
Insulation pre-alarm:
500 kQ; fault: 50 kQ

4 BRANST 24V/2 B
37 300V

4-way independent 24V /

2-way independent 300V

9
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£ZVE remark

88 H 300V R4
88-series 300V system

— AR A

Integrated synchronous management

Bz

Special power cell

A FEHLINAE

Static standby power consumption

R Yt 0, 268 A

Battery pack insulation detection

PDU Z I I)fiL
Multi-channel power distribution of
PDU
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NN
m.H ¢ Defau
projec It
state
TR
AN
F R AR
Voltage VAR
protection
AN
AN
BEERERARAR

prih
L)’
Conf
igura
ble

A3

Cil7's

Cil7's

Cil7's

Cil7's

THHR
operating
conditions

description

8 Hi gk
e
Primary

overvoltage

warning for 8S

8 A
e R
Secondary

overvoltage
protection for
8S

8 ik
R T
Primary
undervoltage

warning for 8S

8 g
YNNI
Secondary

undervoltage

protection for
8S

88 Hi— 2R
(LSUBINTE
Primary
overvoltage
warning for
88S

RN EE
default
setting

B BT >
3.55V, Fps:
500ms
Single cell >
3.55V, hold
500ms

R R >
3.65V, FR4:
500ms
Single cell >
3.65V, hold
500ms

RAR AT R
<2.65V, Ff4:
3 b
3sSingle cell
<{2.65V, hold
3s

BRARAAT R
<2.5V, Fp4:
3IW
Single cell <<
2.5V, hold 3s

B e BT R
>3.55V, R4k
500ms
Single cell >
3.55V, hold
500ms
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PATEE

execute action

I AR,
AN [ %
Only upload

alarm, no loop

cut-off

DIl 24V 7
CENETES
Cut off 24V
charging loop

AR
Upload

warning

DIl 24V 7%
HL[ELE, 308
JEHENARHR

24V discharge
cutoff, sleep

mode after 30s

AR,
ANV 8] i
Only upload

alarm, no loop

cut-off

R %

restoration

conditions

e HR T HL
<345V Bl
B
Auto clear alarm
when max cell

voltage < 3.45V

B i LT (] VE
F 345V IR
REFEH
Resume
charging when
cell<<3.45V

I B E
>2.9V HEET

I

Cancel warning
when cell>2.9V

FEHLIE/ CAN
TH RS &
Charge
activation / CAN
fault clear

¢ LT LR
<3.45V HF
B
Clear alarm
when cell <<

345V
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project

NN
R
Defau
It
state

iz

NG

JHA

NG

T

BEERBEERLRA

b
Gi)>d
Conf
igura
ble

A3

Cil7's

Cil7's

Cil7's

A3

THHR
operating
conditions

description

88 g
{LSUBINZSIA
Secondary
overvoltage
protection for
88S

88 Hi— 2R
MRS T
Primary
undervoltage
warning for
88S

88 H g
R R
Secondary
undervoltage
protection for
88S

8 HIRH L
— PRI
8S pack total
voltage

warning

8 B4

= YNEIRTSIA

8S pack total
voltage

protection

RN EE
default
setting

B BT L
>3.65V, 4k
500ms
Single cell>
3.65V, hold
500ms

RARAAT R
<2.65V, 4k
3S
Single cell <<
2.65V, hold 3s

HRARAAT R
<2.5V, k¢4
3IW
Single cell <<
2.5V, hold 3s

BE<21.6V
Total voltage
<21.6V

RMIE<21V
Total voltage
<21V
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PATEE

execute action

DIl 300V
7€ H [m]
Cut off 300V
charging loop

EaRwiE, R
i e T HR
Upload
warning, limit

peak current

I 300V
JBCRR B, AT
RHR Cut 300
discharge,
support sleep

Hetiiesy
Upload alarm

DIl 24v 4
AR T
Cut all 24V
charge &
discharge

PR E %M
restoration

conditions

B e A L
Rl 2 345V
AR RE TS
Resume
charging when
cell<<3.45V

AR
>2.95V MR
i
Cancel warning
when cell>
295V

FERPIE /
CAN iR i
br&
Activate by
charging / CAN

clear fault

SUE A A
232V LA Efi#
55
Release when
total voltage >
23.2V

FEHL AN 2 ]
fH F R E
Resume after
charging up to
threshold
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NN
m.H ¢ Defau
projec It
state
I
AN
AN
R R
Current VAN
protection
JHA
BEERERARAR

b
L)’
Conf
igura
ble

A3

Cil7's

Cil7's

Cil7's

Cil7's

THHR
operating
conditions

description

88 HR R &

e — R T
e

=

88S pack total
voltage

warning

88 HRARALAL
JE =GR IR
A
88S pack total
voltage

protection

8 H Ul
LT 8S
primary
discharge
overcurrent

warning

8 U0
LRI 8S
secondary
discharge
overcurrent

protect

88 H—JUK
R T A T
88S primary

discharge
overcurrent

warning

RN EE
default
setting

ME <240V
Total voltage
<240V

ME<211V
Total voltage
<211V

I FEL R VAR >
20A, FFEE 2s
Discharge >
20A, hold 2s

I FEL R VAR >
25A, FFEE 3s
Discharge >
25A, hold 3s

I FEL R VAR >
10A, #5482 25
Discharge >
10A, hold 2s
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PATEE

execute action

AR
Upload alarm

Il 300V

EHRTE I

Cut all 300V
charge &
discharge

Hetiiesy
Upload alarm

DIk 24V
B MOS, #
(=2
Cut 24V MOS,
lock fault

Hatiiesy
Upload alarm

PR E %M
restoration

conditions

SUE A
255V LA bfilkx
Release when
total voltage >
255V

FEHLAN R
HU B E
Resume after
charging up to
threshold

FLJAL [ 9 2
15A DL R f#RR
Release when
current<<15A

CAN JH Rtz
LR
Activate by
charging / CAN
clear fault

HI R 2 8A
LU il i
Release when
current<<8A
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NN
B .
oot Defau
rojec
proj It
state
IR
AN
AN
AN
BERSF
Temperatu
re
protection
IR
BEBRERHBRAR

b
L)’
Conf
igura
ble

A3

Cil7's

Cil7's

Cil7's

A3

THHR
operating
conditions

description

88 H YUK
R I A PR
88S secondary
discharge
overcurrent

protect

70 FL R AR
Charging
overcurrent

protection

GRS
Discharge
short-circuit

protection

FH S — AT
T
Cell low temp

warning

LS TR
(S
Cell low temp
protection

RN EE
default
setting

I FE, EELAL >
T0A, FF5:
100ms
Discharge >
70A, hold
100ms

8 Hi>15A/
88 Hi>15A,
FFeL 4s
8S>15A/
88S>15A,
hold 4s

A,
W <50us
Trigger by
surge,
response
<50us

it <-5°C,
R4 3s
Cell temp<<
-5°C, hold 3s

H<-10°C,
R4 3s
Cell temp<<
-10°C, hold 3s
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PATEE

execute action

Pl 300V
L MOS,
AR At 1k
Cut 300V
MOS, lock
fault

R X R AR
FEHLAK FL AR
Turn off
corresponding
charging relay

ST RG] W4
[ip T
ipgs il
Cut all HV
instantly, temp
lock

EARARR 5
Upload low

temp alarm

D14 3 78 i
CENETE S
Cut all charge
& discharge

loops

PR E %M
restoration

conditions

CAN iR
br&
Activate by
charging / CAN

clear fault

3 JrEhE E )
Hik, 3 R
BSE
Auto retry after
3min, lock after
3 fails

FEHLEOE /
CAN i i
&% 3 ER

Ja K ABAE

Charge / CAN
clear; permanent

lock after 3

retries

FE R B >0°C
H Bl
Release when
cell temp>0°C

TN EIDA
0°CLL B %E
Resume when

cell temp>0°C
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B®A REE
RE TR
Defau Conf
It igura
state ble

ThHH#R
WH operating
project conditions

description

R — i
e

i Cell high temp

A3

warning

L i
(ZS/A

i Cell high temp

A3

protection

MOS & it ik
%4 MOSFET

overtemp

iz

A3

protection

B Bl 3517 A B
%A
Al =
TH Passive balance

Fia
EE & %

3757
Voltage

trigger

difference
&

insulation

FEL U s 222
(S
Cell voltage

protection

HE - A

difference fault

BEERBEERLRA

RN EE
default
setting

>55°C,
R4 3s
Cell temp>
55°C, hold 3s

>60°C,
4 3s
Cell temp>
60°C, hold 3s

MOS>75°C,
R4 3s
MOS temp >
75°C, hold 3s

B LR >
3.2V B
JEZ>20mV,
ek 3s
Cell>3.3V or
AV>20mV,
hold 3s

(HER > PN
>0.4V
Max cell AV
>0.4V
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PATEE

execute action

bR
&, PR#TE
LA
Upload high
temp alarm,

limit power

D14 3 78 i
CENETES
Cut all charge
& discharge

loops

oL

24V/300V f7
EEpIES i

Cut all 24V &
300V power

JFE 1002
et Pyt e PE
Turn on 100Q2
balance

resistor

KLl +
DIl AR 2
FEIHH
Stop balance
& cut pack
charge/dischar

ge

PR E %M
restoration

conditions

HLE5<50°C H 3))
S
Release when
cell temp<50°C

H1th<50°CH 3y
PR Hi
Resume output
when cell
temp<50°C

MOS P %
60°CLL Rk &
Resume when
MOS
temp<60°C

B e K 22
<10mV X
i
Stop balance
when AV <<
10mV

JEZ Rl %
0.3V LAWKE
4T RE
Full recovery
when AV<<0.3V
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NN
m.H ¢ Defau
projec It
state
TR
NG
aERP
Emergency R
stop
protection
NG
RER LR
Sleep
protection
JHA
EREENEERAE

b
L)’
Conf
igura
ble

A3

Cil7's

i
B

Cil7's

Cil7's

THHR
operating
conditions

description

Y 2% — I T
Insulation

warning

Y5 — I e
S
Insulation fault

protection

A/ T T
s
Local &

Bluetooth
E-stop

(R IR RN
iiv
Static sleep

{ISER=RZN 7N
K
Low SOC deep

sleep

RN EE
default
setting

Y2 HfH <
500k
Insulation
resistance <<
500k

“2% HiPH <
50kQ
Insulation
resistance <<
50kQ

YBEEl /
7 (2
fih 5
Instant trigger
by
button/Bluetoo
th

Sl H LR <
15mA, FFsk
2min
Total output<<
15mA, hold

2min

Bl SOC<
10%
Pack SOC<
10%
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PATEE

execute action

RA G
Upload
insulation

alarm

I 4= 36
300V =R
PAL ifast
Cut all 300V
HYV output

ST W B
300V &=k,

M %/ <10ms
Cut dual 300V

within 10ms

HEHLHEN
<SmA {KIIFE
NS
Enter <SmA
low-power

sleep

HEN TR B ARHR
PR L
Deep sleep for

cell protection

PR E %M
restoration

conditions

#125>500kQ H
BV B
Clear alarm

when
insulation>500k
Q

AR
J& CAN HAr
A
Unlock via CAN
after qualified

test

M SUEE T,
CAN T xREA
firr ot v I
Cancel E-stop +
CAN reset to
unlock HV

FEN7C Rk /
P42 B P
Wake up by
charger or power
button

BATEH ST
FHL MG
Wake up by
charging
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430 5%E X Interface Definition
4.1 £ O7~E B Diagram of an Interface

300vFRRIES
i

300vERSE
AIF A%
oy
123
2EE300vE
H

42403
i}
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4.2 HLB AR IRIELE Robot Protection Board Wiring Diagram
(1) 24V HESRFEZEH: 17 3L 24V Cell Sampling Cable Interface Definition

JALLLLLLL]

(2) 300V HLESRAELEE X 300V Cell Sampling Cable Definition
1-22

v

@0
® O
@O0
®0
©0
©O0
o0
o0
© 0
oo

17

BEBBRERLTE Fujian Geekey Technology LTD
BEEABMNDERXKFRILHE 114 SIMAE 1305  Room 1305, LizhouBuilding, No. 114, Changle North Road, Jin'an District, Fuzhou City, Fujian Province



© e
© e
© e
© e
© o
© e
@ o
Qo

v

18

BEBBRERLTE Fujian Geekey Technology LTD
%E}é%ﬁédi‘lﬁigﬁlzt&%jtﬂﬁ114%1“Ld~|‘|k1§1305§ Room 1305, LizhouBuilding, No. 114, Changle North Road, Jin'anDistrict, FuzhouCity, FujianProvince



BRI
Geekey

67-88 H

(3)CAN, 2%, JH3l:
CAN {5426 CANH 24y CANL.
UL 5 s )R B B AT I X
(3) CAN, Emergency Stop, and Start:
For the CAN communication cable, the red wire is CANH and the black wire is CANL.

The emergency stop cable and start button cable have no polarity requirement.

(4)Th 2k

PCB IR 4% 1€ SCIE MRS A E R, 38 ™ A% 4% A W ) 18 Sl A% 77 1) 5 50 B 2 g
B4

(4)Power Cable:

The positive and negative polarities are marked on the PCB power cable terminals. Please connect
the cables strictly according to the indicated polarity and corresponding functions.
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F“ﬂi Tﬂi

+24V,‘7‘E%
CN13

N
AE (PLALER)
Inner Diameter
= 35mm
] '
| GF - HFEB2P-80 _ec &
.: 750-12.4P (BAIME)
t Iu—miw:@w Outer Diameter
\ ' (Maximum)
1
\ < 210mm
A
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6 f%j@%ﬁﬁ}? Installation and Connection Sequence

6.1 FHZEESLTE Power-on Connection Procedure

( - HATHEE PCB MUK, BEfldii oy BRI 48 A0 BN 5 4 SR B LA o R A J i . b FLT
Je3E NTC. CAN IS4, #HEEA5 300V 242, NTC LHELIET . D

1.300V HLECSRARLR, 32 E0brid i i)F 5 i 1 3 4 AR IR

2300V HIBZH D) 5 300V 78 HL4&

3.300V PDU JHH A% L

4.24V HLOSRAE LR

5.24V PDU MR

6.24V HIBAL T F 2k 55 24V FHIZL

24V HU AT R L NEBA RGIME LR, bl DR, B HE R E)

T 5 b BT AE R

(Before powering on, check the bottom side of the PCB. The contact area must be properly
insulated and must not touch any metal parts to prevent short circuits. Before power-on, connect
the NTC, CAN communication cable, start button, and 300V emergency stop. The NTC has no
specific wiring sequence.)

1.300V cell sampling wires: Connect groups 1 to 4 in sequence according to the marked labels on
the PCB.

2.300V battery pack power cable and 300V charging cable

3.300V PDU discharge power cable

4.24V cell sampling wires

5.24V PDU power cable

6.24V battery pack power cable and 24V charging cable

(The 24V battery pack power cable is the main power supply line for the entire system, therefore it
must be connected last during power-on and disconnected first during power-off.)

The power-off sequence is the reverse of the power-on sequence.

6.2 THIFHPE
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LT LS BT A Bl ds A f 3

2 4B 70 LR R R

3ARRWIHF 300V, 24V ThFFLL, HEHFF B-;
4IRBRATEW. TP, BEE S

SHUT NTC #83k, ok T RS R4 R F AR Bt 42 R

1.Disconnect charger and all robot loads.

2.Remove charging carbon brush wires.

3.Disconnect 300V and 24V power cables in sequence, then remove B-.
4.Unplug all communication, button and temperature wires.

5.Take off NTC probes, pull out cell sampling sockets before removing cell-side harnesses.

e AR R, e R R AT S A R AR AR L E
Note: Implement ESD protection during all operations. Wait for capacitor residual voltage

discharge before handling high-voltage circuits.

7 &ﬁ%ﬁ Precautions

L BHLERELW. b 7 FREREAR—— XML, Sk RELR A, 8ERAE
2o, DiFL. WM. B, BT RESR . RERIIE MOS &, @R IRIR
KSR .

2. FISKABIELET, AWik PCB 4@ X IRl S lAE . &J@obse, Bk kAR,

FRHECHERE . SEME; AR PR 2 R 4R S

3. W DTS B AR SRR N . L. SRRES SRR, B RYE T
FIIE A, bR AR K R

4. WAL ARSNGB . Bk, B BHLRBII 550 P65, (HARIEK IR
K BERINRY: PR iR RO UM R T2, £15kV FH SR S .

5. E. KIES W, R BISEE. LRSS RN GEE ARG BUE X ] N BEE

AN NTBCE DRI B, 75 W% R 22 B4 Be

6. PHSHEMT 2.0V SHETHURE T, ZERBmAmMa, W55 kMR K,

THESRANERIABE, TEEEN T,

7. PGEBRCA RS TR 24V/340V WU s BAbL, ZEIEAEFHANIR 7S s . AVLECEE =5 R 7t

7o BRI 58 O UCE AL G & J5 . PR G 7R Ak i gt T Kb 2

22

BEBBRERLTE Fujian Geekey Technology LTD
%E%%d\bl?ﬁ%i‘i@&ﬁ%jtﬁ% 114 '%S‘Z‘J‘Hkg 1305 i Room 1305, LizhouBuilding, No. 114, Changle North Road, Jin'anDistrict, FuzhouCity, FujianProvince



BRI
Geekey

8. AT FE L H TR . MR, B SRR EHL, LRI T TR,

BHLR R RS HEA, An4ksn@ s .

0. JEARFAE AT R MR R A KRR PR MOS &/ gkeaE. HETR
PRI, AL E SR EARHGE R AR, IR AEE KL AR,

10. FLRHEE FHE, ARSI, FFt%. TR, GRESRER. R/
FERSKIEHRRAS ;. LR TC R A5, SEEPWT IR R K SRS .

11, 4 300V ik [ A 20 20058 A T FE, S5 AR5 28 ke A Fh T R R 5 B P bt s Pl 0, 48 25
BHAEAE T 500kQ B2 IR NIEAT

12. MK B AT, SOC HERRE 30%~60% i, B, RE T BRI,
AR S IE A

T AR, KBHRIE TVE SER P I i R 2R B R A0 BB RRIE AR N 5SS

1. All wiring harnesses and terminals shall be connected according to the marks on PCB. Separate
high-voltage and low-voltage cables. Reversed or wrong connection of sampling, power and
communication wires will break sampling IC and burn power MOSFETs, leading to permanent
damage of protection board.

2. During assembly and maintenance, avoid contact between PCB metal area and cell poles or
metal shell to prevent short circuit, cell abnormal voltage and swelling. Do not scratch the
three-proof coating on circuit board with sharp metal.

3. Clear conductive debris such as tin slag, copper wires and metal scraps from PCB and
connectors before power on. Power-on is allowed only after inspection to eliminate short-circuit
and fire risks.

4. The equipment shall be protected against moisture, water and static electricity during storage
and operation. Although the shell reaches IP65 protection grade, long-term water immersion and
outdoor rain exposure are prohibited. Anti-static wristband must be worn when disassembling
PCB, as £15KkV static electricity may damage main control chip.

5. Protection parameters including overvoltage, undervoltage, overcurrent, overtemperature, cell
voltage difference and insulation can only be set within the rated range of this specification.
Manually loosening protection thresholds will disable the safety function.

6. High-current charging and discharging are forbidden for cells with voltage lower than 2.0V to
prevent thermal runaway and fire. Severely depleted cells shall be recovered by low-current
pre-charging or replaced directly if unrecoverable.

7. Only the special 24V/340V dual-channel charger matched with this system can be used.
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Lead-acid chargers and mismatched third-party fast chargers are prohibited. Close charging relay
only after charging carbon brush is fully positioned to avoid spark and terminal ablation.

8. If abnormal temperature rise, burnt smell, smoke or frequent protection shutdown occurs during
operation, disconnect all power cables, power off the whole unit for isolation and inspection, and
do not keep it powered on.

9. Unauthorized series-parallel expansion, circuit rewiring, removal of MOSFETs/relays and
cutting of sampling harnesses are prohibited. Any modification will void the warranty and bring
serious safety hazards.

10. If the device fails to wake up, keeps alarming or has no power output after full wiring, check
all cables and temperature probes first. Contact the manufacturer for maintenance after power off
if the fault persists.

11. Cut off power completely and wait for residual voltage release of capacitors before operating
300V high-voltage circuit. The battery pack cannot be put into operation when insulation
resistance is lower than 500kC).

12. For long-term storage, the optimal SOC range of the battery is 30%~60%. Avoid long-time
dormancy under full charge or deep discharge to extend cell cycle life.

Note: Electrostatic protection shall be implemented in all assembly and maintenance operations.

High-voltage circuit operation must be completed by certified personnel.
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