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1. P&EA (Product introduction)
1.1 HNYX24-4S60AT &% [ 14X 3~4 5 A4z B-4a A eyt & i wevk i3 AR P74,
AE A FER R B, . BEY. MR, AN T, MRRREAE, R R

UART /#5 @S 8B 5m, SR EANL A BB NS HUE B4

HNY X24-4S60AT is a software protection board scheme specially designed for 3~4 series
battery packs and controls the B- output. It is compatible with batteries of various materials, such
as lithium-ion, polymer, lithium iron phosphate, sodium ion, and lithium manganese oxide. The
protection board supports UART /BLE data transmission and allows the host computer to read,
view, and modify electrical parameter information.

1.2 72 mf5{5 5 (Ordering Information) :
SEXXMxxxTxx00

T | — 00:7#t 7K %= (Serial number)
URC: UART. 485 fil CAN(UART. 485 and CAN)

T:78 /i H.[7] 1 (Charge and discharge are both at the same port)
XXX AT FE I FELIR,  BU{ELYE Bl 60A(Discharge Rating, the value
ranges from 60 A)
M:JT %2814 MOS & (Power MOSFET)
XX 37 5 H B Y5 ] 03 & 04 53 (Number of strings supported,
the value ranges from 03 to 04)

F-2k 48 Byt (Lithium lon Battery)
S:# MR (Software board)

2. ThEERZHMER (Function Block Diagram)

|
|
|
|
|
|
| MCU 7
|
|
|
|
l

rEEE--- 00 DOD--- DO

F—————————— — — — —

BMS e e
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1. ThRERCE (Configuration)

SCHFHEL 485(B% )
Number of strings 3~4S 485 Communication /
supported (Isolated)
TR R FELR UART PRI
Discharging Continuous 60A UART Communication *2Standard
current option
78 L FRAE LI CAN(f#&)
Charging continuous 60A E:Igll\lat(e: g)m munication /
current
NTC ¥ & 1 & Hith (One temperature hn#Thag b L
Number of NTCs probes for battery) Heating Function (Optional)
1 #% MOS(One temperature
probe for MOS)
B vyge W R 1% 1T
Balance Function #esh¥ T (Passive balance) | Bluetooth Module (Optional)
TR #HBL  (Optional) Hth 2H AR G 1% T
Switch Function Battery packs in series (Optional)
7o HLPR IR D HE ANSCHF AR TIRE /
Charging current limit (Not supported) Secondary protection
FEL T 4 IR AR LCD &7 5F 1% e
Battery packs in (Not supported) LCD Display (Optional)
parallel
J& i N LED fi&/- /T 1 /
History storage (Standard option) LED indicator interface
TR R e Frlic GPS #zM /
Pre-discharge function (Standard option) GPS interface

ik L ARRREEE A SR 5 78 i e B 80 TH

Note: 1.Non-isolated communication with charger or loads is not supported.
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2. BHWE (Parameter settings)

2.1 EAZSH (Basic parameter)

3~4 H k8 (5~16 Strings of Lithium lon Battery)

7o [E] 1 (Charge and discharge are both at the

same port)

3. 65V*ER 4 (3. 65V*Number of Strings)

3~3. 65V

60A

60A

UART Baud Rate: 115200, 1ID:1
UART Baud Rate:115200, 1ID:1

<50mA

<3mA

ToHR IR, BRPIRET (No current,

communication. protection state)

<10uA

FARJEIRZAS T (In cell under voltage state)

-20°C~70°C

(L*W=kH) 97mm#*60mm* 1 4mm = 1mm

(K i P )

Hiht: WA KD EFHEARITR X BN 77 5 &R MBI B49 #5102
Hi%: 0731-88288662 Mk:  www.dataginkgo.com HRFE: yinxing@dataginkgo.com 556 J1/3t 20 TT




A
v

[ LY e

2.2 FEZ¥ (Main Parameter Parameters)

LUS P U WY S /a
Single Cell Over-Charge
Protection

s

Project

i 7 R g
Over-Charge Voltage Protection

#ik% (Specification)

B | OB EOK | AL
MIN | TYP | MAX | Unit

I FE ORI AE I I 1]
Over-Charge voltage
Delay Time

Protection

TR KR R
Over-Charge voltage
Release

Protection

AT IR
Single Cell
Over-Discharge Protection

Pyt e e
Balanced \oltage

Fo B I R CR A
Over Charge Current
Protection

R A
Over-Discharge Voltage Protection

2.7

T TRARSP A I I 1]
Over-Discharge voltage Protection
Delay Time

3000

mS

IR S B
Over-Discharge voltage Protection
Release

By J5 B
Balanced Opening Voltage

2.9

3.4

BT 5 s 2%
Balanced Opening Voltage
Different

50

YA FL A

Balanced Opening Current

200

Pyt 775K
Balanced Opening Mode

Wt

7o R R FIR 1.5f%

Over-Current Charge Protection e A
HL I

78 R LR SE I

Over-Current Charge Protection 5000 mS

Delay Time
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78 HL R R P AR R JERY 30S HANKE, 3 k)5 /%

Over-Current Charge Protection is | #% & 78 Hi 2%

lifted Delay 30S Self-recovery, After 3
times, need to remove the
charger to restore

— IR AR FIR 1.5 1%

TR I R 1th Over Protection Current Wire A
Over Discharge Current LI
Protection 3 GERUR RS Ak TN 5000 S
1th Over Protection Delay Time

TR R R LR 2 15

2nd Level Over Protection Current E A

it

TR IR R A A

2nd Level Over Protection Current 640 mS

Delay Time

TR R I A OR AP A R FEI 30S HENKE,3 i E %

Over-Current Discharge Protection | B 1%,

Release Delay 30S Self-recover, After 3
times, need to remove the load
to restore

LB PR FRIR 8 {74

Short-Circuit Protection Current € H, A

L PR AP it
Shor-Circuit Protection | % i (%7 %E I}

Short-Circuit Protection Delay 400 usS

Time

L DR AP B o 5 A7 B AR B

Short-Circuit Protection is lifted Removing the load is lifted

L 1t ]« 3 R PR R B UL i /ML R KA 2 LR ORAP T R R RX

YEFVER, RS T/ ME S TR, #B27] fe -3 B R

DIRERA . 18 78 70 VA% SL B 1) 4 2 FELUALAEL, B ER TG R RHL, FR3EAT

oL 2 !

Short-Circuit Description: The minimum and maximum values of the

short-circuit current listed in the table define the effective range of the

short-circuit protection function. If the current is lower than the
minimum value or higher than the maximum value, it may cause the
short-circuit protection to fail. Please thoroughly assess the actual
short-circuit current value or series resistance before conducting
short-circuit tests.
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78 HL T TR AP
Charging Temperature
Protection

78 H e T PR A
Charging High Temperature
Protection

55

FEHEIRRE
Charging High Temperature
Protection Release

50

78 H AR OR3P
Charging Low Temperature
Protection

7o IR KR
Charging Low Temperature
Protection Release

TR I B R A
Discharging Temperature
Protection

MOS & il PRdr
High Temperature
Protection of MOS

ISYESU RIS /A
Total Voltage Over charge
Protection

GRS
Discharging High Temperature
Protection

60

TR HE, iR AR
Discharging High Temperature
Protection Release

55

TR PR
Discharging Low Temperature
Protection

-20

HEARR K E
Discharging Low Temperature
Protection Release

MOS i 5 PR {8

Temperature Protection Value

90

MOS i B R i BB
Temperature Protection Release
Value

Sl iz R R
Overall Overcharge Protection
\oltage

80

3.65*

ISYES UK Ak T Ny
Overall Overcharge Protection
Delay

3000

mS

Sl R TS ORAP AR R L
Overall Overcharge Protection
Release Woltage

3.35%

Sk s i TR A
Overall Over discharge Protection

2.7*N
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SRR Voltage
Total Voltage Over 24T o TR 4 I
discharge Protection Overall Over discharge Protection 3000 mS
Delay
S S o TR PR AR HEL
Overall Over discharge Protection 2.9*N \/
Release Woltage

InFE B INFTF R iR 0 oc
Heating Manage Heating Opening temperature

I IR 15 oC
Heating Stop temperature
bn?ﬁ&_@fﬁ <10 A
Heating Current
Im#kT = 78 HL A
Type Of Heating Heating By Charge

3. xEYRlER (Bill Of Critical Materials)

| 28 b it | ot | o |

1 GD32F103CBT6 K5 TQFP48 1
2 BQ7692003PW Tl TSSOP-20 1
3 PWO038NO08CBS P T0-263

BERUY: AREGNER RS, BE BMS Wikl REEXBSEMHRA M F R R RIS
KRG R, WHANERRARTFERRTLE IS RELYE, FEAIRFNLSE
WIERTR, FHHAS.

Note: To ensure the safety of the supply chain, we have alternative materials of the same quality
and specifications for all Battery Management System (BMS) materials, particularly the key
components. If there are certification requirements where replacement is not allowed, or if a client's
approval is required for replacement, please notify our sales representatives to resend sample
proposals and confirm the product specification.

Hiht: WA KD EFHEARITR X BN 77 5 &R MBI B49 #5102
Hi%: 0731-88288662 M4k www.dataginkgo.com HRFE: yinxing@dataginkgo.com 210 TU/3 20 T




A ,
RoME 7o RS

4. PERREB &R (Product Diagram and Dimensions)
4.1 PERsc¥BKEED (Product Photos and Interface)

1| Ba B4 B HBIEM ) B3 2 3 5 H IR

Connect to Positive side of cell 3 Connect to Positive side of cell 3
3| B2 5 2 B HBIEM 4 a1 1 E B IE

Connect to Positive side of cell 2 Connect to Positive side of cell 1
| Bo B 1 B b bR

Connect to Negative side of cell 1

4.3 EEXFEEEOE N (Temperature Sampling Interface)

T EAL RS 1 IR T JEAL RS 1 Ak
Positive side of temperature sensorl Negative side of temperature sensorl

4.4 @580 % X (Communication Interface)

Hiht: WA KD EFHEARITR X BN 77 5 &R MBI B49 #5102
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veC  |VCC 2 GND  |GND
3 X UART TX 4 RX  [UART RX

4.5 PR R~HE (Product Dimensions)

LCD/UARTIE £k
i FUARTH Meizn

O  mesuezn
0000
ejfolo

AILRS AR O Wi RN TR &N LoE TR

5. P Ui (Product Setup Instructions)
5.1 FeiteEELRZE (Charge and Discharge Wiring Diagram)

tl"L t2H

=
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5.2 HSEELINFF(Order of Connection)

5.2.1 _EHJ/(Power Up Sequence):
F—0: EETR B-F AR R

Step 1: Connect the main board "B-" to the negative terminal of the battery pack.

WP BNREAL SR H . UART AR, B35 S 40KR;

Step 2: Connect the temperature probes cable, UART communication cable, start signal cable,

etc.

P EERIRAELIN;

Step 3: Connect the cell voltage sensing cable.

FVUL . EARP-"B) L B AR TS F A R, BC- Bl I 2R B T LA U
Step 4: Connect the “P-" wire to the negative of the load or the charger, or connect the “C-”
wire to the negative of the charger.

AP MR RIER RS, M K+ 5 K-(E5 LB EWIT, HEE BMS ti_E BTG
AfE, RGEHARIEFEE, R PRSI 18 LIRS ITE IR BRI
AR RRBGERED)  BRCERESTRAITH 18P 3 IR LR, R ikE .

Step 5: After ensuring all the above connections are correct, short-circuit the “K+” and “K-”
signals for 1 second. The BMS will then power up and undergo a self-test. If the LED on the
board blinks once every second, it indicates that the BMS system is operating normally. If the

LED blinks three times every second, it indicates an abnormal operation and triggers an alarm.

5.2.2 TFHJR/(Power Down Sequence):
—: W7 HL A A A A

Step 1: Disconnect the charger and load.
Hob Wt HCR A2

Step 2: Disconnect the voltage sensing cable.
H=00 WoOT A @

Step 3: Disconnect all communication cables.
HE0YL: Witk B-.

Step 4: Disconnect the main board B-.

T AR R AR EON IR 1T U

Hohb: WIF B KD EFEARIF R X RSEE B 77 58 RMIE R, B49 # 102
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Note: If the voltage sensing line is welded:
A: FERTANT: Kf BMS FREAER s b, BRAT R PSR AR R i B, £y
FERPPRHINAORHIN RN AL B, B RS ATHEAT NG, LAy AR N X AR 2 I 1]

A: Pre-processing: Place the BMS on an anti-static desktop, with the operator using a

soldering iron to tin the solder pad that's to be welded. If the materials to be soldered weren't
tinned upon arrival, it is also necessary to tin them in advance to reduce the welding time
during live soldering.
B: PRI : L REELNFRINT )9 B1—>B2 « « « «B+, MHIANEETLRG, 46t L.
B: Welding sequence: The welding sequence for the battery sensing line is B1 — B2 ... B+.

Only after confirming that the welding is correct should you power on.

CoR PR e v it S hill 31 & 32 o S 3 /) PCB 288

C: Avoid contacting surrounding components and PCB circuits during the welding process.

5.3 EBR¥F#AF|FER (Strings Number Compatibility List)

BMS R

BMS Interface 4S 3S
B4 B4+ B3+
B3 B3+ B2+
B2 B2+
Bl Bl+ Bl+
BO B- B-

¥ BEXERRZNBERELIHBE.
Note: Areas highlighted in color indicate where multiple voltage sensing wires are connected in
parallel.”

Color mean: these wires merge

Hohb: WIF B KD EFEARIF R X RSEE B 77 58 RMIE R, B49 # 102
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5.4 REAERES % (Temperature Sensor Installation)
TR AR R F T I F b IR R, e, B AR S B AR A T FEL it 2H v 1]
ArE R AR b, ORI B 1) A b 4H IR T e B R T

The temperature sensor on the main board is used to monitor the temperature of the battery

pack. During installation, please place the sensor probe closely against a single cell located in
the middle of the battery pack, ensuring it measures at the most concentrated heat area of the

pack.

5.5 HLASEL A (Electrical Wiring Instructions)

5.5.1 K BMS LR A, e R0k it S OE LS BMS ) B-, HitR RS H]
SR, RN, A S A E] BMS 1R B-3i s I BTN R AL, I 0.1m Q
DA, DARAORAE R F 7S JCHL IS B L A WA P 5

When connecting the BMS to the battery pack, first connect the overall negative
terminal of the battery pack to the B- terminal of the BMS, ensuring a reliable grounding
of the system. At the same time, the impedance of the power line from the overall negative
terminal of the battery pack to the B- terminal on the BMS board should be kept as low as
possible, ideally within 0.1m€, to ensure accurate current detection during high-current
charging and discharging.

5.5.2 {EMFEIH KT 50A FLINGART, FH B B-A1 P-3) 2k i 4 % L, LA R

R AE 1, FFORIEDh R ST

When conducting tests with charge and discharge currents greater than 50A, both the B-
and P- power lines on the main board must be fully connected to ensure overcurrent
capability and to guarantee even current distribution across power devices.

5.6 BMS FFEKE AEREZF I (BMS unpacking inspection and

precautions)

5.6. 1.1 JMHANE B ARG, WA LEIIRE. ABss; WEREMA. BMS

& HERERN. REAEFE
Before opening the box, check if the packaging is intact, looking for any signs of impact

Hohb: WIF B KD EFEARIF R X RSEE B 77 58 RMIE R, B49 # 102
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or damage. Handle the packaging box and the BMS gently, and try to avoid placing them
upside down.

5.6.1.2 %% BMS Z A, Hth—E BILAL, b E RS RES S8 BMS &2,
MR IES TAE, WS et R O 7o sl i, 538 B0 B 78 Bl HE 31 1E
HL & % BMS.

Before installing the BMS, ensure that the battery cells are properly matched. A voltage
that is too high or too low will trigger an alarm in the BMS, preventing it from
functioning correctly. If the battery cell's voltage is overcharged or over-discharged,
adjust the voltage to its normal range before connecting it to the BMS.

5.7 £RREEF (Wiring harness organization)

LR B T IR AR A BT IR N AR TT 1], I EOR R JE 12 2 Y )R] e B0 7 22
i shE,  DUR AR AEST X 3 2 A7 6 BT IR o

The arrangement of the wiring harness depends on the design of the connector, the
direction of the harness exit, and the amount of movement required by the harness within
the connector. The following standards address applications that commonly experience
stress.

A HRELZ: KRWILRESERBRERSFKOME

Straight Wiring: The tie point of the wiring harness is positioned at a length equivalent to the
width of the connector.

Hir (B A - RIS | &8 (K B) « AREES | Adk (B C A« ZRKEL
HERAR T E B, ZRRILR | BRI B, IR | K ZROR T 2 S R AR T R U A

HIERASRZ WA 2RI | N, (Kl C, B) ; ZRRANT) (54
B AP IE 2R N AT BRI 4D

Obijective (Figure A): Acceptable (Figure B): Not Acceptable (Figure C,A):

The wiring harness exit is The wiring harness exit is | The length of the wiring harness is
perpendicular to the almost perpendicular to the | too long; The wiring harness exit

connector's surface; there's connector; the harness is free | forms a sharp angle with the

enough distance between the | from stress. connector's surface (Figure C, B);
tie point of the harness and The harness is under stress (with no
the connector to prevent any room for movement whatsoever).

stress on the wires.
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BA (1ABEHR)

EB

B. L. ZR% M RFEERS 1/3 BENME

Lateral wiring: The bending point of the wiring harness is located at 1/3 of the width of the connector

Hbr (B A« ZR7EDS il
1t 26 05 1) . T BT %
ey BORBCA NI R
A 52 BN I
Objective (Figure A):

The wire harness should be
perpendicular to the

connector before any
bending; The harness should
be free from stress; The
harness shouldn't experience

stress from any ties.

&% (B B) « RRHES
AR LT H

Acceptable (Figure B): The
wire harness exit is nearly
perpendicular to the face of

the connector.

AEH%CE O ZRARK LK (A

20K 2 5 I AR T BB A

(B) 3 &ARAMNS AWM

A (Cy D)

Not Acceptable (Figure C):

e The wire harness s
excessively long (A).

e A sharp angle is formed
between the wire harness
exit and the connector (B).

e The wire harness has

tension or stress (lacks slack

or free movement) (C, D).

EHA

BB (1tFEAEEAR)

C. &I E:

LR T B R AN L B AR R B R b, BORATER ST [ 2R 5

A B E

AHHTWRZT) A0 BEEERAR, EZERAE 307 50mm Ab 24T 8] 5E A, ] o s 22 [ [ B AN
FFRT 200mm, 55 AAR AP 80mm 2 PN R AT ] 5E 5o
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C. Wire Harness Fixation:

The wire harness should be securely attached to the enclosure or mounting plate using clips or ties.
The wiring should be tidy and stable, with no loose hanging, interference, undue stress, or signs of
wear from friction. Fixation points must be positioned 30-50mm from the connector, with no more
than 200mm between each fixation point. Additionally, fixation points should be placed within 80mm
from both ends when navigating corner edges.

5.8 EHEES HURIE E (Securing Connector With Adhesive)

LR A TERG, WHIRERSS RN R0, EWAELORIRSE S BMS IERE A B KR

TOVUHIT ERHRARZE A B i CRERS) AT SE , 1R S AR 5 2T o

Once the wiring harness installation is finished, ensure the connector's buckle is properly positioned.
It's suggested to apply flame-retardant red or yellow adhesive (hard type) at the junction between the
wiring harness's protective casing and the BMS connector, as well as around the buckle. Both front and
back sides should have adhesive applied.

H R

DR FEATL I 4 i 28 2507 A S AR I 28 4F, 0 BMS AR LR E RIREMAE, WRMEH KA R
TR A X Fe s ZE R AT T R S, D9 By e TBOR S T R ), 0 A RN, AR I
e HH oty IR AR AR, HEFEAUAS A 200V/100A ) 438 A . 7500, AR FA Ek s
HL IR G T] BEARIR BMS AR _E A Th R 384

Note:

Since motor controllers come with continuous current protection devices, the BMS board doesn't
have high-power continuous current tubes. When using a large-scale charging and discharging test
cabinet for battery pack discharge tests, to prevent inductive effects during discharge cut-off, a
continuous current protection diode should be added to the test cabinet's output. A 200V/100A
Schottky diode is recommended. Failing to do so could result in induced voltages from the test cabinet

damaging the power components on the BMS board.
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5.9 W F/GPS #EHf23 (Installation of Bluetooth/GPS)

e

WA /GPS BB fE — MM ARER, NOREE(S 59, 2RI T /GPS REA & Jm 5T i
e, A

The Bluetooth/GPS module is standalone. To ensure robust signal strength, make sure the

Bluetooth/GPS antenna isn't shielded or obstructed by any metal casing.

5.10 ZEEFERFEI (Assembly precautions)
5. 10. 1ZEFECANE I RiR 1k #f A, A ELR TR LA BB T R s S
B8 FH IR0k R B T A F 1) R s TR 20 R e

Avoid static electricity during assembly and use. Refrain from touching the conductive areas of
the circuit board directly with your hands. Ensure that the soldering iron and electric tools used during

assembly are properly grounded.
5.10.2 FEECAE ] RLIRE S FELEE AR 32 77, PA AR5 L T oA, R BUR SRR R
During assembly and use, avoid putting stress on the circuit board to prevent damage to

electronic components and potential circuit board failure.

6. BB (Disclaimer)

IR AL ESR WP AR, SRR T dsh, TR BR I RA REORY HLLS, 38 AR
H e SRl P AR AE BT

If procedures are not followed in the specified order, components of the protective board may be

damaged, rendering the board unable to safeguard the battery pack. Users will bear responsibility for

any resulting consequences.

7. BRARRRAI(Contact Us)
AE]: IR R R R PR TR A
Company: Hunan Ginkgo Battery Intelligent Management Technology Co., Ltd
Huhk: W B KIDAETHEARTFRIX RSB 77 58 RMLIE R B49-2
Address: Building B49-2, Jinke Yida Science and Technology City, No. 77, South Section of
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Dongliu Road, Changsha Economic and Technological Development Zone, Hunan Province
MR E it : 410100

Postal Code: 410100
iR 3 HFF: 0731-88288662

Technical support: 0731-88288662
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