"TI'TBRINN Kol wE kAT AR

www.tdtbms.com SHENZHEN TUODATONG ELECTRONICS CO,, LTD

Ht&EIAB/Specification

A BRIG/TDT code :
FR#%/Brand : DT BINN®
RS Mo Fover S 0T 603-65 1004 55
&S #/Sales:
& 7§ /Manufacturer: WY IFHRABE F SR E)/Shenzhen Tuodatong Electronics Co.,Ltd
FEINIRE/Reason: OFtRE/New supplier OFEHElL/New material OTI#23&E/ECN OEfth/Other
AR5/ Confirm the status
R<F/Size: OiE@id/Pass O#El/Refuse OEfth/Other
4N/Appearance: Oi@id/Pass O#EI8t/Refuse OEfth/Other
4E8E/Function: OiE@id/Pass O#El/Refuse OEfth/Other
¥4/ Material: Oi@id/Pass O#EI8t/Refuse OEfth/Other
ROHS: OiE@id/Pass O#El/Refuse OEfth/Other
ATEE M /Reliability: Oi&id/Pass O3al/Refuse OEfth/Other
INIEtREE/Certificate standard: ouL OcE OEfth/Other
1BIRLER /Test result: O&t&/Pass OFREH/Fail OEft/Other
BEEK:
Improvement requirement :
#&iF/Note :
otk R X AL KRR e AOHRA1E
Address: 4 / F, Building A9, Xinghuaxiong Science Park, Baihua Community, Guangming District, Shenzhen
(2P Customer) #&iAConfirm ( #itRzEgSupplier) FiAConfirm
mE/QC T#2If/Engineer £218/Manager mE/QC FATIFEIH/R&D engineer A4Z/Sales
g
YU JUN YANG
ﬁfif’zd date : ﬁfif’zd date : 2024.07.30

i¥3= ( Notice ) :

LIKEIENBEAFRIERAIELS , 7 RNIRBRIERAMKRR , HEAZFURES ; SISBHPNERAVBANEER  JRSEEHTEER | IS BHAE
{REBERELFRFEIN. After receiving the sample and confirming it, please sign back in time. If there is no sign back and problem feedback within 7
days, our company defaults that the sample test is qualified. The picture in the specification is a general model picture, which may be different
from the sample. TDT BMS reserves the right of final interpretation of this specification.

2EFHER  BENRBhEFEE | FHREFEAINEE TS LHHLE Before mass production, please sign the specification and return it, and explain

the detailed function, and our company will arrange the mass production.
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Eo{iEE Parts list
FE | BRHS &#3 Name BIZ Model HE AL
No | Customer Quantity opti
Part NO onal
tRBCER 1 &Pk BMS TDT-6045 1 PCS
RN : &4 Cables | CIHY20-4P 35 [OHV20-5P 45 [IHY20-6P 55 14 PCS
LY OHv20-7p 65 [CIHY20-8p 75 BHY2.0-9P 8S
s OHy2.0-10p 95  [OHY20-11P 10S
3 NTC 10K 3435 +1% 28 E% 400MM GH1.25 8P iz ¥ HEE 4 B NTC 14 PCS
10K 3435 +1% Line 28 400MM GH1.25 8P terminal with cover 4
NTCs
4 485 @R HY2.0-2P_2P_500mm_UL1007_22#%540 B4 1% PCS
485 With buckle black red cable
communication
cable
5 SSEEFFRER Zei4 =M GHL.25 4P 24K 500mm UL1007 28# §5FBFFkEE 1411 14 PCS
On/off switch cable | &
Wire reverse GH1.25 4P wire length 500mm UL1007 28# On/off
switch wire 1 red 1black 2yellow
6 Lv2d M5*10 +FHMAI=EEIRZ | FRINEIR 48 PCS
Screw Cross outer and inner foot three-combination screw, nickel plated
carbon steel
b T =) 7 BoF + B &R TDT-B40B-BT + HY2.0-5P ( ##kE# with cable ) O
List of Bluetooth +
optional Bluetooth cable
parts 8 FECR+5R XDZN-6031-LCD-V2.0 + HY2.0-4P+PH2.0-4P_500mm_UL1007_24+# O
Coulomb meter
screen+cable
9 EYER + &5k | TDT-9132A-C4S + GH1.25 2P £4<(cable length) 500mm O
Active
balancer+cable
10 O
11 O

R&D Address: Phoenix City Metro Station, Guangming District, Shenzhen, Guangdong Province
Factory address: 4th Floor, Building A9, Xinghuaxiong Industrial Park, Baihua Community, Guangming District, Shenzhen
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Revision Description Date Approver
58 it = ):] E1i): 3
A New released 2023-10-31
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Factory address: 4th Floor, Building A9, Xinghuaxiong Industrial Park, Baihua Community, Guangming District, Shenzhen



TIT'BINN

www.tdtbms.com

Ayl T EEEET AR S

SHENZHEN TUODATONG ELECTRONICS CO., LTD

B3R Table of contents

BB ER Parts list 2
{&¥23] Correction record 3
B3 Table of contents 4
1. =REN (Product introduction) 5
2. IThfE(Function) 5
2.1. IhaEECE (Function Configuration) 5
2.2. ThAEIEES ( Function Options ) 5
2.3. IheesFE (Functional Features) 5
2.4. INBEREHER](Schematic Diagram of Function) 6
3. 2% & (Parameters Setting) 6
3.1. HAS#(Basic parameters) 6
3.2. EES#(Main parameter) 6
4. IhRERBA (Function Description) 10
4.1. IFFPFOIRE (Overcharge protection and recovery) 10
4.2, [ THUFIPFOIRE (Over-discharge protection and recovery) 10
4.3. FHIHRFEIFFIIRE (Over-current protection and recovery in charging) 11
4.4, FEEITRRIFFIIRE (Over-current protection and recovery in discharging) 11
4.5, [REFPFOIMKE (Temperature Protection and Recovery) 11
4.6. ¥HTIHEE(Balance function) 12
4.7. BEitE (Capacity calculation) 12
4.8. {RIRRZIEEEINAE ( Sleep and Arousal) 12
4.9. @MINEE(Communication) 13
4.10. 558FFX<iiBH (The instructions of on/off switch) 14
4.11. FEi#BE The introduction of screen 14
5. (RIPIREEYFIFIRTE (The main materials and dimension drawing of the BMS) 15
6. (5HAENX (Definition of signal port) 16
6.1. ~EEIREZEORS I TE (llustration annotation refer to the following figures) 16
7.RS485, UART #OBRMESIEOEN : ( The definition of RS485, UART interface diagram and electric interface ) : 17
8. ERE. E&IRFLERER (wiring diagram, Wiring sequence and Cautions ) 18
8.1. #E£ElRAA(Description of the wiring diagram) 18
8.2. EXIRFLAREEZEIN (Wiring sequence and Cautions) 19
9. T{FIfFf#E¥RE (Working Environment & storage) 19
9.1. TYFERE (Working Environment) 19
9.2. FFBIAE (The environment of storage) 19
10. @&zt (Packing and shipping) 19
10.1. #x%& (Logo) 19
10.2. 8% (Package) 20
10.3. i=# (transportation) 20
R&D Address: Phoenix City Metro Station, Guangming District, Shenzhen, Guangdong Province 4

Factory address: 4th Floor, Building A9, Xinghuaxiong Industrial Park, Baihua Community, Guangming District, Shenzhen



"TI'TBRINN Kol wE kAT AR

www.tdtbms.com SHENZHEN TUODATONG ELECTRONICS CO,, LTD

1. F=EfE7(Product introduction)

TDT-60452— K m EF AR S Re@MASHa R/ Arin g/ BL STUHSNAYE X L00ARRFRIRITHEREBMS |, BEAITZ. 195, TR, 88, BEFRP (1BREEE , 1
EEMOSIEE | 4IRFE/SIRE ) . TUEBIIAE. HEFECR  RATEERIIVEEAGS , ATIMEENISESE  BMS+ IaN9E S REIEN "BihSERSA" | LUH
HRAMEE IR IR THER AR E M IR M | STIEEE ST

TDT-6045 is a new era/new standard intelligent BMS with Bluetooth and intelligent communication/through various tests for 10A-100A current, with
overcharge, over-discharge, over-current, short circuit, temperature protection (1 NTC for environment, 1 NTC for MOS, 4 NTCs for battery cell),
pre-discharge function, historical storage and record. At the same time, it has an extraordinary heat dissipation structure. It can be connected to active
balancer externally. BMS and active balancer together can be better "battery management system”, which greatly improve the stability and safety of

the lithium battery pack with its excellent performance, and realize the intelligent management of the lithium battery.

2. IjigE(Function)

2.1. INAEEZE (Function Configuration)

SRTEEICR M F(without) 1EThRE M #5hi9#E(passive balance) 50 mA
(History storage record) O 4% 400 £ (store 400 data) (Balance Function) O Fznt5E(active balance) mA
_4 BEEBIS(ANTCs for battery pack )
EEHE ) AR
1 BEIAEE(L NTC for environment ) M UART ™ RS485
(Number of NTC) (Upgrade way)
1 & MOS(1 NTC for MOS )
FERERIRA FRARERTORE O XN
M EO Common port O %[0 Separate port
(Charge and discharge port) (Pre-discharge function) | 1 BY
B WAILE TDT N M B8R Simplified Chinese
SKIB/IRE/URAE SIFES .
micy M ZX English
(Barcode/Label/Carton) (Language support)
OE®l___ O &l Customization
BiEEO
ORS232 M UART M RS485 M ¥57F(Bluetooth)
(Communication interface)
BIEMY O RS232 i&{5tiMY (TDT-RS232-0.1)

(Communication protocol) | & RS485 i&@{StiY (TDT-RS485-0.1)

Note :

2.2. IfBE%ELD ( Function Options)

_ o %N o %N

LCD BFE B EENIEIR ,
O ESitE5 R Coulombmeter screen ™ i%#E Optional

(LCD screen) (Active balance)
™ i%#E Optional

SSERFFX .
OXN MAY O i%E Optional
(On/off switch)

2.3. InfesstE(Functional Features)

BEKEHIFIRE (High integration simulation front end) aiF L RmRF (Adjustable over-current Protection)
[EEEBREBE (Isolation power supply circuit) ZMARERKRES X (Multiple ways of sleep and arousal)
£ % 88 O IC (Integrated serial IC) {£In%¥ (Low power consumption)

SHEERE (High voltage accuracy) SHEAIRE (Adjustable parameters settings)
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EHEREE (High current accuracy) BB FZHBEIYEINEE (Charging balance function)

4 BEEERN (4 NTCs to detect temperature) RS485 i&fF (RS485 communication)

SOC & IhaE UART i@ (UART communication)

(SOC estimation function)

SOH &Nk TEFIBS (Bluetooth communication)

(SOH estimation function)

S ER{R4PIhEE (Short-circuit protection)

2.4. INREREHEE](Schematic Diagram of Function)

ol = 5 Dial&
| Tl o |, Reset
E it | Regulator | | E2PROM | | Switch
l : Cell Voltage | [} [}
l g'w Monitor ¥ ¥ Heater
T Cell Balance SPI sPI Data 1g0 |+ Driver
| Driver Access || Port m
I ADC UART1 <—-|—|R5232
[ AFE | \/onage MCU
l 3 Temp Level _["ocasc UART2 | <+ Rs485
| g Monior shift Detector UARTS |l«—=! (CD
_— Module
| Current FETs Status
i Monitor Driver Monitor
Load&
Charge
- Detector
OP Circuit e
B- N Charge& Charge
Serising Discharge Current Limit P-
Resistor MOSFET Circuit
3. 288 & (Parameters Setting)
3.1. EAS¥#(Basic parameters)
ESHIAE (Cell specification ) BABRELSELFP

#EN2EA (Interface type) FMEBEO(Charging and discharging common port)

FeERER[E (Charging voltage) 3.65V*Ea%§(3.65V*strings)

EA{KEBESBE (Battery cell voltage range) 2.20~3.65V
SEFEEE (Continuous charging current) 100A
FHEMEBER (Continuous discharging current) 100A

1z17I08E (Consumption of running)

<20mA ( TFEBEwith screen ) /<10mA ( AR Ewithout screen )

{RERII#E (Consumption of sleep)

<200uA (# 57 with bluetooth)/<150uA (FR#IEZFwithout bluetooth)

KR (Sleep conditions)

{RBRFB/ESleep voltage2800+50mV AdjEITime: 5min TLLi&Eadjustable

EIE&PIE (Circuit inner resistance)

<10mR

T{EEEE (Operating temperature)

-20°C~75°C

BEiivas8(Cell malfunction)

EZVoltage difference>1V(AFiF7eiEECan not charge and discharge)

3.2. EES#{(Main parameter)

R&D Address: Phoenix City Metro Station, Guangming District, Shenzhen, Guangdong Province
Factory address: 4th Floor, Building A9, Xinghuaxiong Industrial Park, Baihua Community, Guangming District, Shenzhen
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& (Specification) - 25"
. [\
M WOME | Mm@ | mA@ | (Unit | (Setor
(MIN) (TYP) | (MAX) not)
T FRIPZEEE E(Overcharge protection alarm voltage) 3.560 3.600 3.640 Vv iRy
T F{RIPEE E(Overcharge protection voltage) 3.610 3.650 3.690 \ ARy
7S {FIPFERT (Overcharge protection delay) 0.5 1 2 S ARY
R T FEIRIPEEI(Overcharge protection release) 3.310 3.350 3.390 \Y migY
(Overcharge BRI 755 28EE (Overall overcharge alarm voltage) 3.560*S 3.600*S | 3.640*S \% AJgY
protection) RIS FE{RIPEE & (Overall overcharge alarm voltage) 3.610*S 3.650*S | 3.690*S \% ARy
RMAITF{RIFFERT (Overall overcharge protection delay) 0.5 1 2 S ARy
BRI F RIS E (Overall overcharge protection release
3.310*S 3.350*S | 3.390*S \ ARy
voltage)
TEBfERR(Discharge release) MEBERAT Discharge current > 2A
T HRIPZE &R E (Over-discharge alarm voltage) 2.760 2.800 2.840 Vv "Ry
I HRIPEB E(Over-discharge protection voltage) 2.460 2.500 2.540 \ ARy
IS HUFIASERT (Over-discharge protection delay) 0.5 1 2 S ARY
ITHURIPEER(Over-discharge protection release) 2.910 2.950 2.990 \ ARy
ISR BRI R 2 & (Overall over-discharge alarm voltage) 2.760*S | 2.800*S | 2.840*S v ARY
(Over-discharge | ki i{imEs E(Overall over-discharge protection voltage) 2.460*S | 2.500*S | 2.540*S % aJigyY
protection) AT HURIFEERT (Overall over-discharge protection delay) 0.5 1 2 S aiRY
RS BURIP#RRREBE (Overall over-discharge protection released
2.910*S 2.950*S | 2.990*S \ aigY
voltage)
EAFEEAEECan be activated by
B7RFEEAER (Release when charging)
plugging in a charger
FEERIT RS (Over-current Charge release conditions) MEBERADischarge current > 5A
IHRRIPRERISAE (Over-discharge protection release GRS IEECan be activated by
conditions) plugging in a charger
. S RRIPERER ( Refer to
FETTRRIPE
configuration table of over-current ARy
(Charge over-current protection value) )
protection value below )
FEERILIARZERT (Charge over-current delay) 0.4 1.2 2.0 S migY
HRR TR ERER f
WTFEIRRIMERER ( Refer to
(Over-current | —RIEBTFRIRI(E
) configuration table of over-current ARy
protection) (1th discharge over-current value) .
protection value below )
— R RIFIPIER (1th discharge over-current delay) 9.0 10.0 12.0 S aigyY
NTFEERRFERCER ( Refer to
TR R R R E
configuration table of over-current ARy
(2th discharge over-current value) .
protection value below )
“RMEBITIAR 2 {RIPEEIR (2th discharge over-current 2 0.7 1.0 2.0 S gy

R&D Address: Phoenix City Metro Station, Guangming District, Shenzhen, Guangdong Province

Factory address: 4th Floor, Building A9, Xinghuaxiong Industrial Park, Baihua Community, Guangming District, Shenzhen
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protection delay)

MR IRE R

(Discharge over-current protection recovery conditions)

FERT 32S FEIMRE (Automatic recover
after a delay of 32S)

FERE(RIP
(Short circuit

protection)

SERIRIFEE IR

(Short circuit protection current value)

NTFEERARFEEER ( Refer to
configuration table of over-current

protectionvalue below )

SER{RIFFEIRRTE (Short circuit protection delay time)

500

usS

SERIRIPIRE

(Short circuit protection recovery)

BFEA | EERAIF#ERRShort circuit

protection release while charging

EBRIT | BEEERAfter the load is

removed, it automatically release.

SEEIIR | BN T R/IMENS TRAEISESIERIRIFAN , FRIEITEE950A
(Short-circuit description: The short-circuit current is less than the minimum value or higher than the maximum value,

which may cause the short-circuit protection to fail. And if the short-circuit current exceeds 950A, short-circuit protection is
not guaranteed, and short-circuit protection testing is not recommended.)

MREEREERRP | RN EERRPE.

BERF
(Temperature

protection)

iR RIPEE £ {E (Charge high temperature protection alarm
RSB RIPEEEE( g g p p 45 50 55 °C agyY
value)
FEEER{RIFE(Charge high temperature protection value) 50 55 60 °C AgY
FEERFRIFBIE(Charge high temperature protection release
EiER P RER{E(Charge hig P P 45 50 55 °C AiRY
value)
FRE(GRRFEL{E(Charge low temperature protection value) -5 0 5 °C ANgY
FE(LRRIFE(Charge low temperature protection value) -10 -5 0 °C AJigY
REERRIFPERRIE(Charge low temperature protection release
°C ARy
value) -5 0 5
SRR EE{E (Discharge high temperature protection
50 55 60 °C aiRyY
value)
WEE SRR E (Discharge high temperature protection value) 55 60 65 °C AgY
SRR RERE (Discharge high temperature protection
50 55 60 °C aiRyY
release value)
EERRIRIFE&{E (Discharge low temperature protection alarm
- (Discharg P P 20 15 10 c | agy
value)
EBERRIPE(Discharge low temperature protection value) -25 -20 -15 °C ARy
TR ERYE (Discharge low temperature protection
-20 -15 -10 °C aiRyY
release value)
MEERRIFEEE(Environment low temperature protection
-20 -15 -10 °C aiRyY
alarm value)
IRIS(LRRIPE (Environment low temperature protection value) -25 -20 -15 °C ARY
NERRRPRRAYEEnvironment low temperature protection
FIRRRIPR AL P P 20 15 10 | gy
release value)
NEERFEIPEZEEE(Environment high temperature protection
T ( gnfemp P 60 65 70 c | wmgy
alarm value)
IMEEIRRIPE(Environment high temperature protection value) 65 70 75 °C AJigY

R&D Address: Phoenix City Metro Station, Guangming District, Shenzhen, Guangdong Province

Factory address: 4th Floor, Building A9, Xinghuaxiong Industrial Park, Baihua Community, Guangming District, Shenzhen
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INEEREIFEBBYE(Environment high temperature protection
52 (=) 00 =+ ( [¢] p p 60 65 70 °C E_ﬁvﬁv
release value)
MOSEEE £ {E(MOS high temperature alarm value) 85 90 95 °C Ry
MOSESE{FIPE(MOS high temperature protection value) 90 95 100 °C ANRY
MOS EiRIRIPERE(MOS high temperature protection release
RIRER I gh temp P 80 85 90 °C TRY
value)
91&FFFSEEE(Balance turn-on voltage) 3.350 3.400 3.450 Y ARY
WEniE ( Passive FFEEZ(Turn-on voltage difference) 30 mV algyY
balance ) N
S/ Thas AR
soTnRe 19187 ( Balance current ) 50 mA N
(Balance
Function) 191 FF/SFEE(Balance turn-on voltage) 3.350 3.400 3.450 Y ANRY
SMEERNIIE ( Connect \
. FFEEZ(Turn-on voltage difference) 30 mV ARy
active balancer
AHEIE
externally ) Y91EE837 ( Balance current ) 5 A N

¥ MR EERE25+2°C, HEE65+20% HIFRE  Note: Test should be at temperature 25+2°C, and relative humidity 65+20% of

environment.

i ifRIAEREZ (Configuration table of over-current protection value)

7 ISR — 33 - 33 =2
(ciﬁﬁg (Continuous'current) Eﬁﬁ(g‘ﬁﬁﬂﬁfﬁ Q&H%ﬁ{%ﬂ" _Q&H%ﬁgﬁ{%ﬂﬁ (S?Eﬂﬁﬁ#'fﬁ Eu
urren arge : : ort circuit
t ZoHET R O T (ist dlschargte (2nd dlschargte protection (Set
selectio value) ver-curren over-curren value) or
n) Charge | Discharge g g =t
O 10A 10A 20+5A 20+£5A 60+10A > 100A
O 20A 20A 30+5A 30+5A 70+10A > 200A
O 30A 30A 40+5A 40+5A 80+10A > 300A
O 40A 20A 50+5A 50+5A 90+10A > 400A =291
=
O 50A 50A 60+5A 60+5A 100+10A > 500A Commo
O 60A 20A 70+5A 70+£5A 110+10A > 600A n
O 70A 70A 80+5A 80+5A 120+10A > 700A
O 80A 80A 90+5A 90+5A 130+10A > 800A
100A 100A 110+£10A 110+10A 150+10A > 1000A
BE
O Custom
ization

3.3. B#gE (parameter settings)

R&D Address: Phoenix City Metro Station, Guangming District, Shenzhen, Guangdong Province
Factory address: 4th Floor, Building A9, Xinghuaxiong Industrial Park, Baihua Community, Guangming District, Shenzhen




‘T'D’I'BINN Ao FhRABETFARA I

www.tdtbms.com SHENZHEN TUODATONG ELECTRONICS CO., LTD
[ emsToolsva.3 - o x
BN Corrent protection settings Other settings
14 el Current limiting Low veltage current Batter: nmlﬁ‘ ation cnnt[nl
e oct oo || || 256 ez 2 naltinaas) [ [— | I
D36 OCP 1 DelTine(n3) Ex Belancethreshold [ ] BalanocThreshold [
CHG OF Alarn (8) ' . 3top voltage(nV)
CHG 0 Frotast (1) :|“ 00 1
CHG OCF DelTineduS} L& | v & |
Cooling and heating control
Temperature protestion settings heating (') fan
CH6 0T ALarn(C) CHG VT Alaen(T) [ || ERW T AlenCCY [ | |[0S 0T Alarn(C) [0, ALL—0FF <[ enee ]
CHG 0T Frotast (1) n CH6 UT ProtectCe) [ | Y || BN 0T rocectCe) [ | W [0S or Protecet) n oFF () ] [
CHS OTP Release(TC) CHG UTP Releasel'C) BNV UTP Release(T) M0S OTF Release('C) on(c) ==
156 0T Klarn(C) 156 UT KlarnfC) [ | || ENV 0T Mlarn(T) [ | [ ¢ ]
DSG 0T Proteot (C) E 156 UT Protect() [ | [ || BNV 0T Protect(C) System settings
W (056 0P Release(C) [T | ||0SG TP RelasselC) [ ] | BNV OTP Release(2) [ | Desion [ |m Bettery [ | (DA
s Capasity M ciolo
ul. A .
Yoltage protection settings ol L] Kl e [
Call OV Mlarn (V) Fack O larn (V) fa Bl b Sl [ |
Cell 0V Froteot (V) Pack OV Proteot (V) n Fack FallChorss =
Cell OVF Release (V) [~ | ﬂ acl ] — Currs m(ﬂ) & 5 -
e — [ e T —
B 0 3iec) - oty W
Cell W Alarn (V) el “
Cell W Brotect (V) n =
Cell WP Release(V) ac
Call WE DelTime(aS) [ | ﬂ Pack WE DelTime(aS][— | communication protocol
L L nsaes | DTES v H n
s
UART ~ Ol o = w sasseords [N =vsten tinei2024/9/25 18:35:21

* SFEZEIINote :
1. EANSBMSIETRAT , BERIEREZEHINIER

When the upper computer communicates with the BMS, you need to ensure that the wiring connections are correct

4. IfNgEiREE (Function Description)

I FARIFFOIRE (Overcharge protection and recovery)
4.1.1. BRI FEIRIP R IR E (Cell overcharge protection and recovery)
LHER—TREUBEESTRASFREREE  FERHEREXRISMNIRIER , REHASRERIFRES , XA7RE MOS , THEXIEItZEE.
BNSRRIFE . SRTERREERIIRRITIREEUTE , BIRERRIPIRS. ez,
When the voltage of any cell is higher than the set value of the cell overcharge voltage, and the time of duration reaches the cell overcharge delay, the
system enters the overcharge protection state, the charging MOS will turn off, and the battery cannot be charged.
After the cell overcharge protection, when the voltage of all cells drops below the cell overcharge recovery value, the overcharge protection state is
released. It can also be released by discharge.

4.1.2. RN FIFFRIKE (Overall overcharge protection and recovery)
LB ESTEWNT FIREE  FFEFEREIARISWRT FIER , REFNIFRIRTES |, X7 MOS , FEEXTEEIhFEE,

LR RREERSEESERIPREEUTRE | RS FRERPIAS | eI,

When the overall voltage is higher than the overall over-voltage set value, and the time of duration reaches the overall overcharge delay, the system
enters the overcharge protection state, turns off the charging MOS, and cannot charge the battery.

When the overall voltage drops below the recovery value of the overall voltage over-voltage protection, the overcharge protection state is released,

and it can also be released by discharge.

T HUFRIFFIIRE (Over-discharge protection and recovery)
4.2.1. BIRURIPRIRE (Cell over-discharge protection and recovery)

SRRTREETRAINEEREE  F R RARIRANIHGER , FEHENIHERPAS | KEREMOS |, FREERTEithhEE.

REBRINRIFE . XA TR BT LR BRI,

When the minimum cell voltage is lower than the set value of the over-discharge voltage of the cell, and the time of duration reaches the
over-discharge delay of the cell, the system enters the over-discharge protection state, turns off the discharge MOS, and cannot discharge the battery.

After the cell over-discharge protection occurs, charging the battery pack can release the over-discharge protection state.

R&D Address: Phoenix City Metro Station, Guangming District, Shenzhen, Guangdong Province 10
Factory address: 4th Floor, Building A9, Xinghuaxiong Industrial Park, Baihua Community, Guangming District, Shenzhen
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4.2.2. BUSIHURIF R RS (Overall over-discharge protection and recovery)
LR EET NS MEBEREE  FEFEN ARSI HGER , REHFNSHRPRTS | XIAMEMOS |, AREXTEihiE,
REBRIRIRIPE | WRibE 7 A LIRS BRI IR .

When the overall voltage is lower than the overall over-discharge voltage set value, and the time of duration reaches the overall over-discharge
delay, the system enters the over-discharge protection state, turns off the discharge MOS, and cannot discharge the battery.

After the overall over-discharge protection occurs, charging the battery pack can release the over-discharge protection state

4.3. FEEILRFEPFIMRE (Over-current protection and recovery in charging)
LIRS F R TR EE R AR ERA RN A EERATIE) , RABNBIFTRLRRPRES | FRERTRIH TR, REFESRIFFEENEINRE |
MHEAEENRE T RAREENIRI; MR e LUBRMRFTRIL IR,

When the charging current exceeds the charging protection current and the time of duration reaches the over-current detection delay time, the
system enters the charging over-current protection state and cannot charge the battery. After the charging over-current protection occurs, it will
automatically recover after a delay. If you want to automatically recover or not, you can set the corresponding release time to be longer; the charging

over-current state can also be released by discharging.

4.4, HERIERFPFIMRE (Over-current protectlon and recovery in discharging)

LR BRI R AR R R B ERAOR A Z NS RS EE IR ) | RAHARMEBEERRIPRTS | KIAKEMOS, RENEIREENBRE  NEFER
ERE TSI MAYRRAEIRIC. FREA BRI RIS, MEERRTRERIFE  MARNEREEEAENMAIEE , EINT St RiFEib,

When the discharge current exceeds the discharge over-current protection current and the time of duration reaches the over-current detection delay
time, the system enters the discharge over-current protection state and turns off the discharge MOS. Delayed automatic recovery after discharge
over-current occurs, and the corresponding release time can be set longer if automatic recovery is required. Charging can also release the discharge
over-current protect condition. Discharge has two-level over-current protection function, which has different response speeds for different current

values, and protects the battery more reliably.

4.5. [BEHFPFIME (Temperature Protection and Recovery)
45.1. FHEBSEFIPRIKE (High temperature protection and recovery in charging and discharging)

LRBEENTGENREREEESTRENSRRIFRER , SERFSHENSERIPINS | THEEEMOSKE , IEZIRSA et 7R RaHE.
LREORENEE TEISERSREEN  EEARNSERTKRE | EFNSERBEMOS,

When the NTC detects that the temperature of the battery cell surface is higher than the setting of high temperature protection value during
charging and discharging, the management system enters the high temperature protection state, the charging or discharging MOS is turned off,
and the battery pack cannot be charged or discharged in this state.

When the temperature of the surface of the cell drops to the high temperature recovery set value, the management system recovers from the high
temperature state and turns on the charge and discharge MOS again.

4.5.2. FEHEB(GRFIPFIIRKE( Low temperature protection and recovery in charging and discharging)
HFHEBAINTC ENESRANEEERTEEMNEEFRIMRERN , SERAHNERFEIMRTS | ZRHMEMOSKHE , EZRSA B a7 EBEE.
LECEKANEE FTARHEERSIREERN , EERFEMNEERSRE | EFFSIERKREMOS,

When the NTC detects that the temperature of the cell surface is lower than the setting of low temperature protection value during charging and
discharging, the management system enters the low temperature protection state,the charging or discharging MOS is turned off, and the battery pack

cannot be charged or discharged in this state.

When the temperature of the cell surface rises to the low temperature recovery set value, the management system recovers from the low temperature

state and turns on the charge and discharge MOS again.
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4.6. ¥91&IhBE(Balance function)

B RSR MRS EA TR O, AR IR PE N ERS T AR TR EAZIRENSE SR EE BRitERFEOREBESERSREEEATRE
ERY , XEBISARREIETIRETR | HEBAIMISIE BRI TS,

LS EENTREESEBCEENT IS SR RS,

The management system uses the resistance bypass method to balance the cells. During the charging process, the voltage of the highest single cell of
the battery pack reaches the set balance starting voltage value, and the voltage difference between the minimum voltage and the maximum voltage of
the single cell of the battery pack is greater than the set value. When the value is set, the balance function of the cells that meet the conditions is

enabled, and the two adjacent balancers cannot be enabled at the same time.

The balance stops when the cell voltage difference is less than the set value or the cell voltage is less than the balance turn-on voltage.

4.7. ZEITHE (Capacity calculation)

HLIBEYRER. MERSNATUSEEHTEIBANSOGHE. BiAREE. RMERSETLEBNY EUNBTRE , AT ERNE RN ERETBER.
EARHEEASTEIE , SEhERRNESERRIRERTSERN , BRREIEIN—R.

The SOC calculation of the battery pack can be accurately performed by integrating current and time. The full capacity and cycle capacity of the battery
pack can be set through the PC software, and the capacity can be automatically updated after a complete charge and discharge cycle. It has the function
of calculating the number of charge and discharge cycles. When the cumulative discharge capacity of the battery pack reaches the set cycle capacity, the

number of cycles increases once.
T ERIUERIER NS BIRESISEIETRSE | T RBERS  SUTRENSETETH. SEFIRME  ARFEEIEFP  REMEBREXERF , BF—RBHH.

Note: For newly installed batteries, please set the nominal capacity and cycle capacity according to the battery capacity, and conduct a capacity study, otherwise the capacity

inaccuracy may occur. Capacity learning operation: first fully charge to over-voltage protection, then discharge to under-voltage protection, and then charge it again.

4.8. (KRN MREETIHEE ( Sleep and Arousal)
IR : HHEUTMEER M , REFENRIIFEE
Sleep: When any of the following conditions is met, the system is in low-power consumption mode.
1) BARSRNIRRIE SRR,
Monomer or overall over-discharge protection does not release within 5 minutes.
2) SEEBFFREAFF , 6FLEHNIANER.
When the on/off switch is off, it will be in the sleep mode after 6 seconds.
3) RRSRFEEETAREE  FEFEREREWARERNE ( BRRELRE. TRP. THE. TRR) .

The lowest monomer voltage is lower than the sleep voltage, and the time of duration reaches the sleep delay time (while meeting the condition of no

communication, no protection, no balance, no current).

4) fFEEET 3058 (BB, FTRIE) .

The standby time is more than 30 minutes (no communication, no charge and discharge).
5) BT EANERAEESIR .

It closes down compulsively through the software of the upper computer.

HENAIRRT , FHRENRARENIMNDRE | BURETEHNEIFEER
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Before it is in the sleep mode, you need to ensure that the input port is not connected to external voltage. Otherwise, it can not be in the low-power

mode.
%8 | HRFLTERIDFER , BEU IR , RFEBERHEDEESL  SAEEBETER :

Arousal: when the system is in low-power consumption mode and meets any of the following conditions, the system exits the low-power consumption

mode. And then it will be in the normal running mode:
1) BAFHR  REERHEESATREIbEEVELE.
Connecting to the charger, and the output voltage of the charger should be more than 2V of the battery voltage.
2) IETFiEE Connecting bluetooth
3) §8EBFFXAE The on/off switch is on.
) BRESHA RS485. UART
Inputting communication signal(RS485, UART)

IR BRERIRT RIPEBMSH N RERIR , % E7cm 281 AeiEE, Note: After monomer or overall over-discharge protection, BMS is in

deep sleep mode, so a charger is required to wake it up.
1EifIhEE(Communication)

49.1. &R (Serial Communication)

sv O 3v3

vce
PWR TXD RXD RXD| * « |RTS
D! e ¢ |CTS

USB TO TTL co,.-|cw

vee

UARTIEIR, ZEcommunication tool RS485i&@M T Ecommunication tool

i . BRTE#EZEESITMSL, Note: The above tools need to be purchased separately.

EESR | ARRRRERABENSTRRMNERG |, SEHENUSBIREEEKAIUSBIRD , B—UEREEEFRtRIFIRIEIEO. I LN, A8
MORE , EEBRENNCMON , REIAR , BANEREHE | BIEERIFREEE.
IRERRFIRSY  —EEAASHNERTIENSHE | BRERSH

The connection method: After installing the special driver for our communication tool on the computer, insert the USB end of the communication tool
into the USB port of the computer, and connect the other end to the corresponding interface of the BMS that has been connected to the battery pack.
Open the upper computer, click the communication port settings, select the CMO port corresponding to the communication tool, and do not change
other options. After confirming, click start to read the data in the protection.

If you need to change the parameters of the BMS, you must click on the parameter page to read the parameters before changing the parameters.

4.9.2. RS485/UARTIEF(RS485/UART Communication)

RS485)&(=:BMSEILUEITRS48542 ] AILIEEPACKIISIMSE. MIEMIEIE. F. B, RS BT LUERRS4855 HAA#TET, BOARIERS 9600bps,
ERBBRRSE AR, BMSBALBERSASSENE 5 EUMEFEN  \THES LA S EEtnSmEs , SEaitaE, B, BE, KSREhE
FEEE , BIAREER 9600bps

RS485 communication: the BMS can use view various information of the battery pack through RS485 communication interface, including battery

voltage, current, temperature, state, etc., and it can also use RS485 to communicate with the upper computer. The default baud rate is 9600bps. Please
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contact the sales to obtain the communication protocol
UARTIB(E RSB EF EOSUVARTEEED |, £RTTLERSS EUfBTER , EEPACKHSIMES , GiFHERE. B, BE. 88, &% Bifl
BB RIEEARIRE. LCOFEATLUBISUARTIEEED SNBSS, QiFRitheE. BN, BE. 8. K%

UART communication: BMS can communicate with the PC software through the UART/TTL communication tool and Bluetooth module, then you can
view a variety of battery pack information, including battery voltage, current, temperature, capacity, state, etc., Please contact the sales to obtain the
communication protocol. The LCD screen can read and display various parameters, including battery voltage, current, temperature, capacity, and status
through the UART communication interface.

T U EBREEEIEREER,

Note: Please refer to the configuration table to check whether the above communication has functions.
4.9.3. IEFIETE “"BMS META" APPZZEBA(Bluetooth Communication and the instruction of “BMS META" APP)
BB BAEFEREINRE AR FHAPPIEREES , IENEHHNSFMERE

Bluetooth communication: With Bluetooth function, you can connect Bluetooth through the mobile phone APP to monitor various information of the

battery.

Download Bluetooth APP “BMS meta”

(1) Apple phone: search "BMS Meta" on apple app store.
Android phone: search "BMS Meta" on google play store.

(2 Store or scan the QR code in [Flel [Jl& to download and install.

BMS Meta

For iOS devices For Android devices

Install the downloaded Bluetooth app “BMS meta” on your phone. msip

4.10. §5EEBFFX1HBA(The instructions of on/off switch)

SERRFFRHAIGHT , ST ZRMEEMOS , BMSS-TFIEETRIRZS. SSEEFFRMFTRT , KIFRFEMOS , BMSETFRIFIAZ | ERTBMSHNIRERER. FHEFTFEBABEN
B, SSFEFFRTHRERILATE LM ERIAILLTRE,

When the on/off switch is on, then the charge and discharge of MOS is turned on, and the BMS is in normal working state. When the on/off switch is off,
then the charge and discharge of MOS is turned off, and the BMS is in the protection state. It is in deep sleep state at the same time, and it can not

charge or discharge. The function of on/off switch can be turned off on the upper computer.

4.11. E%E4iB The introduction of screen
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it Coulombmeter screen

5. (RIFIREZPHEFRTE (The main materials and dimension drawing of the BMS)

s WHEIERR £ R
FtEELS (Model)
(No) (Name of Material) (Manufacturer)
1 IC SH367306Q/303QY hER
2 MCU SMT32G030C8T6 =&
3

E AT TR AR SRS S HEE B IS S MR B ENERR A AT E R, FRIBAF RS B, FEME B REENIRABRE.

Note: The above materials may be replaced by materials with the same specifications or better specifications. If there are certification requirements, it

can not change materials. And we need to notify our sales to send samples again. TDT BMS reserves the right of final interpretation of this specification.

{FPRR B (Dimensional figure of BMS)
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6. (SSOENX (Definition of signal port)

6.1. ~EEVNEEOFENTE (lustration annotation refer to the following figures)

C-/P-:3tEB3%. fTAFHR
Pl C-/P-:Charger/load negative electrode

J V

T g TSt &

[ETRTRTRININ N W1V (V.

‘:1 -Vr?L '?L‘

P

P6 P7 P8 [ mtaR

B-:Negative electrode of battery

S s EEHIRE MEES PIN ThagENX &E
(Label)|(Tag number) (Connector) (Model) (Pin function definition) ( Note )
ERETRECHR
BO
Connect to Negative Side of Cell 1
% 1 DEOER 81
Connect to Positive Side of Cell 1
#EHE 2 DEOER -
Connect to Positive Side of Cell 2
R % 3 DEROER B3
P5 (Voltage detection HY2.0-2+5p Connect to Positive Side of Cell 3
. interface) B 4 TEROER .
Connect to Positive Side of Cell 4
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IS #ERE (Bluetooth
2 P4 HY2.0-5P 57 &0 (Bluetooth Interface)
Interface)
. EEEO
3 P3 FRHEEE(LCD interface) HY2.0-4P
LCD interface
SSERFFKHREE SRR FFXEO
4 P7 1.25-4p
On/off interface On/off switch interface of Integrated style board
PRRIBRE EFERRERO (ZEFRLHER)
5 P1 1.25-5P
Programmer interface Programmer interface ( Customers don't need to use this interface )
NTC #HEE NTC#&EO
6 P6 1.25-8P
NTC interface NTC interface
RS485 @il e RS485 i@ifiEn
7 P2 HY2.0-2P
Programmer interface RS485 Interface
8 P8 ERNIIEIERE 1.25-2P ERNIE IR

7. RS485, UART EOEFHBSEOENX : ( The definition of RS485, UART interface diagram and

electric interface ) :
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15oF--3RF HY2.0-5P 1HEE RS485-K A HY2.0-2P fHEE UART--3XF HY2.0-4P HEE
Bluetooth-- HY2.0-2P socket RS485-- HY2.0-2P socket UART--HY2.0-4P socket
I55F Bluetooth LIt ( PC software ) UART CAN RS485 LCD & UART
P4 5| | EXREA P4 S| E X EE P2 S|k & X i8R P3 5| TE X BA
1 VDD 1 VDD 1 RS485A 1 12v
2 WAK 2 NC 2 RS4858B 2 RX
3 RX 3 RX 3 X
4 TX 4 X 4 GND
5 GND 5 GND
SSEEFFK--RA 1.25-4P fHEE FEamErEEl--KA 1.25-2P fHBEE
On/off switch--1.25-4P socket Active balancer--1.25-2P socket
P7 S| Pin E XA Defined Instructions P8 S|f) Pin EMXiiBl  Defined Instructions
1 SW- 1 AB+
2 SW+ 2 AB-
3 LED-
4 LED+

8. IRZEl. 1IBZINFLIREFSS=IN ( wiring diagram, Wiring sequence and Cautions )

8.1. #EL&EBA(Description of the wiring diagram)

oo+ )

Motor | o
- FEEHEE +
- Charg%e;r I j

(

@
B+

[ S 1
g B :

BR/a— 1
1 @' The last string I 1
1= 1
= !
1 2@
1D The second string l 1
= T 2] 5] ] ]
B el )

e TIrst string _ 1 e -
= C NTC switch @®
1

- Attention:

( \\.I Please connect this two
\ /4m cables together

\
FE SIS REAEE

e S

R&D Address: Phoenix City Metro Station, Guangming District, Shenzhen, Guangdong Province
Factory address: 4th Floor, Building A9, Xinghuaxiong Industrial Park, Baihua Community, Guangming District, Shenzhen

18



‘T'D’I'BINN Ao FhRABETFARA I

www.tdtbms.com SHENZHEN TUODATONG ELECTRONICS CO., LTD
8.2. EEIMFLANFEEEI (Wiring sequence and Cautions)

RIFIR EFRATERIIRRER |, 55iE B-. AEBO~B+ORMEEISHINFEEREIRFLIEER  REELE + | LHREEEREIRENE  IOERERYT
R REPNaEEiZErERs. AR EAOAINEINF T RENE LR EE i E M E.

IFPRRT , SotkierErERREtaE , B+ ~BORRSENRANINFIFENE R RS | &EIFED B-.

The BMS is powered on in a strict sequence. Connecting B- first, then connecting sampling cables with battery pack in ascending order BO to B+, and
finally connecting to B+. After power-on, you need to charge the battery or press a button to activate it. Load or charger can only be connected after all

cables are installed.If the button battery on the protection plate is removed, time needs to be updated again after being installed.

When removing, first removing the charger and load, and then removing to the sampling cables from the battery back in descending order B+ to B0,

and finally removing B-.

9. TYEFITFiEIA1E (Working Environment & storage)
9.1. T{EERIE (Working Environment)

BMS {RIFIRFAIFE FIIEM FIERTIE:

BMS allows normal operation under the following conditions:

- INEIRE : -20°C ~ 75°C ;

Ambient temperature: -20°C ~ 75°C;

- EXHEE : 5% ~ 90%;

Relative humidity: 5% ~ 90%;

- KSJEH : 86kPa~106 kPa;

Atmospheric pressure: 86kPa~106kPa;
9.2. IF&IE (The environment of storage)

BMSERIPHRRIFAEFEMRIRE -5 °C~+40 °C, HMRERKT70%. EFEENRFNEERR  SSHAMESERIRESERIMBSLEINE  AEZEEN
R ENEE. AEANAES  SRRESIRES ZENEBRE 2T 2m, ELLEFESMET , BMS RIPIRAIEFEHR—5F.

BMS should be stored in a clean and well-ventilated warehouse with an ambient temperature of -5°C~+40°C, a relative humidity of not more than 70%,
and the air must not contain corrosive gases and media that affect electrical insulation, and must not be affected by any mechanical shock or heavy
pressure. Not subject to direct sunlight, and the distance from the heat source (heating equipment, etc.) should not be less than 2m. Under the above

storage conditions, the BMS BMS can be stored for one year.

10. @54 (Packing and shipping)
10.1. #5& (Logo)

BMS {RIFHREIE TFEMm AR

The BMS shall have the following clear durability signs:
- FFERBR. BSProduct name and model

- EBREE Cell model

- BT BEAR RS Date and number of production
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10.2. B3 (Package)
- BRI SR, BORAIAVESR , ERMENEE RS, AR EMER . FRERRRRE,
The packaging should meet the requirements of moisture-proof and anti-vibration, the packing box should be firm
and reliable, the inside of the box should be lined with moisture-proof material, and the product should not move in the
box.
- SNERURAEEARTE | BAMRDARREEIRINSISREE;

External carton box, veneer anti-static bag plus bubble bag packaging;

10.3. iz (transportation)

s | FRASEZRZWITE, RIR. k. CEEIMEYRRESESMEN | EEIEEY , FRERER TR &,
During transportation, the product shall not be subject to severe mechanical impact, exposure to the sun, rain,

chemical corrosive substances and harmful gases; During the loading and unloading process, the product should be

handled with care, and it is strictly forbidden to throw or press it.

BEEEREENT 5 B

The height of the packing boxes shall be less than 5 layers.

11. $551i5%BE (Special Note)
1 AEERANEHEPITISSERTSMUAES B FEEITUEEESM TR, StaianmBNRRESIET 40mQ. EtEsRBHTE
B 20%. fSERERREEE 2000A, EEEENERIEEARSERNSESKEFERN , BETUABEREULMERAEERR.

The short-circuit protection function of this management system is suitable for a variety of application scenarios, but it does not guarantee that it can
be short-circuited under any conditions. When the total internal resistance of the battery pack and the short-circuit loop is lower than 40mQ, the
capacity of the battery pack exceeds the rated value by 20%, the short-circuit current exceeds 2000A, the inductance of the short-circuit loop is very

large, or the total length of the short-circuit wire is very long, please test to determine whether this management system can be used.

2. |RiEEhS IR, —ERTRERERE. MRESLCEE | XRBERTECRA  FEEMULGREATER.

When soldering the battery leads, there must be no wrong or reverse connection. If it is indeed connected incorrectly, the circuit board may be

damaged and needs to be re-tested before it can be used.

3. EERMNEERAFEEEEMNIIEOERD  LRRfBEER. BREFETRE,

When assembling, the management system should not directly touch the surface of the cell to avoid damage to the circuit board. Assembly should be

firm and reliable.

4. FERTESSIZLL. Kk RHEIEMEIRERR LRTTER , SNETRIRITAABER,. IBEFREIREFEEREREIER  SNETRSEABEIRTIE
AIEE.

During use, be careful not to touch the components on the circuit board such as lead tips, soldering iron, solder, etc., otherwise the circuit board may be

damaged. Please do not use paste flux when soldering this circuit board, otherwise it may cause this circuit board to work abnormally.
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5. (ERANEEIEMEE. . FkE.

During use, pay attention to anti-static, moisture-proof, waterproof, etc.

6. (EAMETHEERITSHNERS, TEEIFANERTE, AUETRRIAEERL.

During use, please follow the design parameters and conditions of use, and must not exceed the values in this specification, otherwise the management

system may be damaged.

7. SHEAMEERFASHFLS , YIR ERINKIARER LSRR AHE | BIREELERIER.

After the battery pack and the management system are combined, please check whether the wiring is correct if you find that there is no voltage output

or charging fails when the battery is powered on for the first time.

8. FHUEBHEISE. RGIINEULSE | BLARIFIRS .

he Parameter, function and outlook of BMS in this specification are for reference only, please refer to actual product.

9. HEFmBHITRIOLE RN  EERAZFERNMERE (KHIRESE. BEE. AHTE)  ERSHIRFREEE | ISP EISEERRF
R, BEARFIORETER | RIEE—ETRENRFR.

Our products undergo strict factory inspection and testing, but due to the different environments used by customers (especially in high temperature,
ultra-low temperature, under the sun, etc.), it is inevitable that the BMS will fail. Therefore, when customers choose and use BMS, BMS needs to be in a

friendly environment, and they need to select a BMS with a certain redundancy capability.
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