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1 Scope ViH
ARFAE PHEIR AN T WA IR R, BT AP ARSI R . AR &R T ff = 5 05 i
Wi R J7 %

This specification describes the design and development of the company's battery; it is the product of design, production
and inspection basis. Its role is to understand the quality of the product and using the correct method for customers.

AFVEE T R 5 A PR A A & e & ot~ & . This specification shall be applied
to Li—ion battery manufactured by Shenzhen Ryder electronics Co., Ltd.

2 Product Configuration ;= i C B

No. | Item D H Criteria I Remark %&yE
| B % Lithium-ion | BERRERA FIAE fEI: LFP-37130201-3.2V-105Ah ({24

Battery Cell LF105)
2 PCM 16S200A 241 100AH-CAN-RS485-LED £t

3 7t Hi4fisk Connector | Charging plug: GRD-M8 RED /GRD-M8 BLACK

4 JAHL#fik Connector | Discharge plug: GRD-M8 RED /GRD-M8 BLACK

5 IMETT Ak External Switch plug: GX16-4 male connector
Connector
E
Wu
@l".@
6 | CANLCD ffisk CAN / LCD: GX16-6 male connector ~= =
Connector = ==

NS

7 HLJE T 5¢ Connector | Power Switch: M16 Switch
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3.Product Dimension 7=5h R~

III
457 4=
n [ ] [-] [] [-] [] !‘ -
&
0 ol | L= i
@
237.9:3.0
252 244
pppt—————
4 Product Specification =M%
W& MRTT¥E #E
No. content Testing method Remark
78 HLAER L L
1 | Charge cut-off | 58.4V
voltage
L2 b L
2 | Discharge  cut-off | 40V
voltage
FEIRIRIR 25 22 C AT, LLOSCHIIEI A 58.4V,
b 75 58.4VEJ£3E M, HEAH %?;TLSO.OSC o Under the condition of
3 the ambient temperature of 253+2°C, Charge the battery at constant
Standard charge
current of 0.5C to reach 58.4V. Then charge the battery at constant
58.4V voltage until the charging current decreasing to 0.05C.
PR e A b 78 ), A E 2/, BLO.SCHEVALTE It i 2240
A BRI | £1V.
Standard discharge | After the standard charging, rest for hour then discharge to 40 +
1V@0.5C.
B L
> Shipments voltage 50.4-53.6V
B OK 70 LA
6 Maximum Charge <50A
Current
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FH 05 3K THI R B
i 70°C 8% PCB i
¥R 85°C 5 1k
TR

BRFFSE TAEHLIR Stop discharge
7 Maximum continuous | <150A when the surface
working current temperature of the
cell exceeds 70 C
or the temperature
of the PCB
exceeds 85°C
i 1 78 L AR S AR
2 Fadis FRFR 2 i Typical capacity: 105Ah Y i | standard
Rated capacity /N FEMinimum capacity: 100Ah discharge after
standard charge
vE B . ~50° N
9 g:{’E/Et[EE 78 HL Charge: 5~50°C TBRE . 60+25%
pera 1on J{ i Discharge: -15~60C 6025%R.H
temperature range
’JIT ! /l; Hz:o -ngj C45°C MBI 60-25%
. <1 month: -20 ~ < B[] aES
fii 5 2 ANF3AH: -10~30C ;L;};.ng%f;fg "
10 Storage e U inc0s T ¥
. f <3 months: -10 ~30°C 60+25%R.H
emperature 14 0~30C Best 10~25°C for
<lyear: 0~30C long-time storage
11 P <50mQ
Impedance
HE
46kg * 1k,
12 Weight 88

5 Product Electric Performance Test =&k B B8 MK

current decreasing to 0.05C. Rest for 10 min. discharge to
2.5V@ 1/3C and rest for 10 min. Continue the
charge/discharge cycles until discharge capacity lower than
80% ofrated capacity.

No. T H WS BEER
Items Test Conditions Requirements
DIFMER AR S, EMERE 20 C+5°CRIZFM T, Kb
HL O faf L PR R A 70 | JT R 28d, FELL 1/3C HIRIHTACE A 2.5V, JBCFRLI [R]>2.8h
1 | Cell Capability of | Fully charging, store them at (20+5)°C for 28 days, then | Discharging
keeping electricity discharge to 1/3V @0.2C.(the residual capacity is above 85% of | time2.8h
nominal capacity)
PL1/3C HRME R % 2.5V, FLL1/3C HRER T
L2 3.65V , AAJEMEE 3.65V 72 HIL<0.05C , ##ik
10min , BL 1/3C BFHERUR A R 2.5V, BORLWR)E, #
1k 10min , fiE AT T R, HEEL = RRHE
e i ey KHENMT 0% M 1/3C MR EEE. o .
2 EE,&T%??E‘ME%%%‘E Discharge to 2.5V @ 1/3C, then Charge the {E%{j@ﬁzlsoo i
Cycle Life @25C battery @ 1/3C toreach 3.65V. Then charge the Cycles life 1500
battery at constant 1/3V  voltage until the charging
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HLU i REPE RE

Cell energy storage

performance

DAbRAER 78 LG LI 7R N 20% ~50% A &, RS fEF R
W E 20C+5°C, MXIRE 45%~85% M B h I /7. A7
124 HJEIE L 1/3C B B LR 2.5V,
BEAT I AE RS (1 i v Rk B AR H RS HIRA Z 3 A H
Y R

Charge the battery to 20%~50% of its rated capacity using
standard charging mode, then keep it in an 20°C+5°C, humidity
45% ~85% room for 12 months, fully charge and discharge it @
1/3C until voltage down to 2.5V.

(The testing sample should be within 3 months dated from
production date)

JBCHL I [E]>2.8h
Discharge time>2.8h

6 Mechanical Performance ML

=) W& - WRrS EFER
No. content Testing method Requirements
HlbrdE R i E B E ARSI G £, X, Y, Z =AM | e M 5 5
10Hz~55Hz fEA IR 5) % 30min, FAHH AN loct/min; HRB)H ;'% Pifig & SPWAS 525
RS #: 10Hz~30Hz; QLR IE/AIRIE: 0.38mm; R | o0 o
! Vibrati T'J 30Hz~55Hz; B ArkikI/H4RIE: 0.19mm, batteries' electrical
toration Test After standard charging, put battery on the vibration table. 30 min f d
experiment from X, Y, Z axis. Scan rate: loct/min; Frequency 10- pertormance an
30Hz, Swing 0.38mm; Frequency 30-55Hz, Swing 0.19mm. appearance.
7 PCM Specification R HRAKE
71 PCM S
(F: DU SEERFAIEIILASL, 25 CHE T i)
(Note: The following parameters are tested at 25°C ring temperature unless otherwise stated)
e EIASEL nEE .
- i
S/N FRAIAE Index Items Default Tolerance &
) Remark
Setting value
EEZ EREERE
FBES . BRS R EERE 3500mV £25mV
Voltage alarm High cell voltage alarm
I FARIFEEE Single cell
SRTTSRIP Single cell | T T Ison R Sing sesomy | +25my
overcharge protection voltage
overcharge N -
. BRI FRRIPRERT Single cell
1 protection . 1.0S +0.5S
overcharge protection delay
BRI FERIPREBREB[E Single cell 2400mY 5y
s, . m m
ERITIERIPARIR Single | overvoltage release voltage
cell overvoltage . .
BN TR RRBRIERT Single cell
release 2.0 +0.5S
overvoltage release delay
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FRAEEK ShsEE
S SRS 2800mV | £25mV
Voltage alarm Low cell voltage alarm
BRI URIPERE Single cell
01 Single cell
SRR Sing over discharge protection 2500mV +£25mV
over
. voltage
discharge BRI HMIRIARER Single cell
protection L 'n9 ece 1.0S +0.5S
over discharge protection delay
01 & Si = REEJE Single cell
BRI HURIF##RR Single %{Z'-QLE#{%?F'%B?EEE: Single ce — sy
cell over over discharge release voltage
discharge BRI BRUIP RRBREERT Single cell 205 105
release over discharge release delay ' '
BT FEEEE Batt ERS FEEEEEEE Batt: k
SHRIIZEE Battery | SPISERIE Battery pac 56.00V +300mV
high voltage alarm high voltage alarm
RIS ZE(RIFEBE Over charge
RIS FERIP Total over = 9 58.08V +£300mV
harge protection voltage
c
B 0] h
protection RPEFELRIFEERS Over charge 1.0S +0.5S
protection delay
R FERIPHRRRFEE charge
overcurrent protection release 54.40V +300mV
RIS ERIF#ERR Total
voltage
over voltage
: BRI FRIPARPRIERT charge
protection release
overcurrent protection release 2.0S +0.5S
delay
BRI EZ Batt BRI = Batt k
RIS Battery | RIS ISR Battery pac 44.80V £300mV
low voltage alarm low voltage alarm
BT HUFRIPERE over discharge
RIS YRIP Total over SRR 9 41.60V +£300mV
protection voltage
discharge
. BRI HUFIFZERT over discharge
protection 1.0S +0.5S
protection delay
RIS IRIF#EBREEE over
discharge protection release 46.40V +£300mV
uﬁiﬂﬁﬂl{%ﬂj ﬁB? Total
voltage
over discharge
. RIS IRIFAEBRIERT over
protection release
discharge protection release 2.0S +0.5S
delay
s as K
Lne= REIREE 180A +5%
Current alarms Charge current alarm
FEERIT R charge FEERITRRIPERIR charge
overcurrent overcurrent protection current 200A +5%
protection protection delay
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FEEBITRARIFEERT charge

, 2.0S +0.58
overcurrent protection delay
T & charge
FERITARIPRELR charg Bnhfi#EkR Auto release Imin +58
overcurrent
protection . . )
PRERfERR discharge to release Discharge current>1.6A
release
EREE ' e R EE 320A 450
Current alarms Discharge current alarm
BRI 1 R HERITIR 1 (RIPERIR Discharge
, it overcurrent protection 1 3524 +5%
Discharge
current
overcurrent ST 1 (PRER] Disch
ischarge
6 protection 1 ik d 2.08 +0.5S
overcurrent protection 1 delay
BREBIT 1 (R PR RS
Discharge BBt Remove load Remove load
overcurrent to release
protection 1 release FEERfERR charge to release Charging current>1.6A
FMEBIEIR 2 fRIPERI Discharge
MERITiR 2 Discharge overcurrent protection 2 600A +200A
overcurrent current
rotection 2 FUERIT R 2 it Discharge
p HERITIR 2 (RIPEERT g 200mS £100mS
; overcurrent protection 2 delay
FEBIEIR 2 {RIFAERPR Remove load
o kRt Remove load
Discharge to release
overcurrent
protection 2 FeERf#ER Charge to release Charging current>1.6A
release
$FEEIA Short circuit
SRR 1000A £200A
protection current
) FEERERIF Short SRE{FRIPEERT Short circuit 18408 20008
N . : " u
circult protection protection delay
SEE{RIP#RRR Short circuit Remove load to release
protection release
T EEBE
. 3350mV +25mV
Y TEE Balancing start voltage
9 Balancing function ﬁEEE Start voltage 30mV +10mV
difference
E#75191 Static balancing ON /
- - FTHESEESEEE
\\2E = T
FGRESE Cell charging high temperature 55°C +3°C
Cell temperature alarm
0 alarm
FEENRE R Cell . . ,
o FSEEERR(RIMBR Charge high
temperature 60°C +3°C

protection

temperature protection
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REMESERE
FBUREEE Cell charging low temperature 5°C +3°C
Cell temperature alarm
alarm
FELEFRIEE Charge low e
11 s temperature protection 0°C
EEEE R Cell
temperature
temperature - N
. FEEEIRFRIFHIRERE Charge
protection . +3°C
low temperature protection 5°C
release
RS EER High
RRREE temperature alarm for cell 70°C +3°C
Cell temperature alarm .
discharge
> HREBERRRIFIRE High o
R ERF Cell temperature Protection for 70°C
temperature Discharge
protection MEEERRF IR Discharge | =
temperature protection release
N=F= =20
I HeBRRE RS o o
Cell discharge low temperature -20°C +3°C
Cell temperature alarm
alarm
EERIR{FIIERE Discharge low S5 £
B BEENRERP Cell temperature protection
temperature HEBGRIRIPHEIMERE Discharge e
protection low temperature protection -20°C
release
#=EBEE Power-down voltage <2.40V £25mV ER#EELL
JHEBFERT Power-down delay . ‘ s
time 10min +1min ZANS{H The
b
$HEETNRE Power-down a. .OVC
conditions are
14 mode
met
38R ER 7 Power-down current <2.0A +5% simultaneousl
y
three
conditions
M =N=F==t-0 =]
105 BiRSHE: 75°C +3°C
MOS SREE MOS high temperature alarm
MOS high temperature MOS BiB&ZEKERE
alarm Removal of MOS high 65°C +3°C
temperature alarm
15 MOS iTBFRIFBE MOS high
85°C +3°C
MOS ZB(R47 MOS Temperature Protection
o MOS iTiBHREIRE MOS
High - temperature 75°C +3°C
. hightemperature release
protection
MOS iR ERIFZERT MOS high
10S +1.0S
Temperature Protection Delay
MESIREEEE Ambient high
NEEREERE g 65°C +3°C
NS E L temperature alarm
Ambient Temp Al IMERRSEIEE Ambient low
mbient Temp Alarm SNEEEm 25eC +3°C
temperature alarm

10



RypBaTT® RN fis S 8 4 B A )

SHEN ZHEN RYDER ELECTRONICS CO., LTD.

R ypEeLEc” BN iikmSPisel A R

HUIZHOU RYDER NEW ENERGY CO., LTD.

=f=) 2t Ambient high
s NEEREERE g 65°C +3°C
NEREEE temperature alarm
Ambient Temp Alarm | RIRREREZRE Ambient low S5eC +3°C
temperature alarm B
REERFIFMERE Environmental
. . 70°C +3°C
high temperature protection
N=N=J
R R SERIRERE Environmental ] .
Environment High 65°C £3°C
16 igh Temperature Release
al temperature INBIRRGRFEE  Environment . .
protection | . -30°C 13°C
ow temperature protection
ERREREIEE Environment
EZN E{EEIIIII. ngmﬂg 25°C 130
low temperature recovery
ZESEE(T Full SUEERE Full charge voltage >55.20V +£300mV Meet three
17 charge condition FEERERR Full charge current <2.5A £10% conditions
FeiRERY Full charge delay 10S +£2.0S same time
{RFEESZE Low capacit
BEENAIZE Default = i pactty 10% +5%
warning
18 capacity —
i HFIEHEE Full capacity setting 100AH /
settin
9 %iT2& & Design capacity 100AH /
TYERTEFEFERER o
Self consumption current in <15mA &% Load
. empty
working mode
<500pA (X | BN TIHMEBIIIETIET
. . I TR IQS Access: no '
SYEERR Current REREXBEEER . charge/discharge no balancing
C ti Self consumption current in iR no communication 103
o onsumption | 4 <LSmAGE | B0 1 7THE 203
(RVE 52.80V) sleep mode BT Activation: 1. Charge and
Total voltage 52.80V . discharge 2. communication 3.
EiR) key
BN [(SEEEER]
e ne s BE: FREBEE
RIIFERZURE T '
<30pA Entry :[ Reference
Power down modecurrent
Powerdown Mode]
Activation: Charge voltage
HiE25°ClEM PRI
WPERESE5R Capacity
, e attenuation caused by a
fEIR—IRZ=R; Cycle one decay 0.020% . .
single charge-discharge
cycle at temperature of
25°C
W ERHALIRE Full = ) 1% HERNS T ERABFEREL
20 capacity decay Coefficient FRERSE Self discharge rate Monthly self-consumption
setting ratio under static state
ERHESEATETLEEE
TERSELL Cycle capacity ratio 80% B980%A—MEER The

cumulative discharge

11
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capacity reaches 80% of the
total battery capacity as a
cycle

SOC 0% voltage 2.60V

BELL0%IINAIERIREE]E Cell

voltage corresponding to

0% capacity ratio

21

FRIPIRR BMS size

'W*H (mm) 247 (£0.5) *110 (£0.5) <25

7.2 AEEESH Reliability parameters

moH & F
[P SN ltem Condition
T %%ﬁﬁ?ﬂﬂ%ﬁ: Current detection accuracy: < (F2%FSR=%0. 05A)
] Detection HL R AR 2. Voltage detection accuracy<< 0. 3%FSR=+ 10mV
Accuracy IRERGIKEE : Temperature detection accuracy: <4C
SOC ~“F#JK5E: SOC Average Accuracy: <8%
) E%frlflrjta ?EEE%WTI: Charge current: 1.6A
Threshold L L : Discharge current: 1.6A
1. 78 H MOS A% 1.Charge MOS failure 2. JE(F MOS K%K 2.
e Dii;harge:MOSLfailure . : .

3 Failure types 3. MR FERG I AL 3. Temp detect failure 4. FLEAI 2R 2% CHELJRAR
T 1.5V 22 1L 75 H) 4. Voltage detect failure ( Voltage<1.5V forbid
charge)

BRNAFAH 1000 6B PIEE, SRPREL ST BE. Bt i\
EEAE | B SOC. SOH. R IRMKIZITIRAESE.
4 Information Maximum 1000 pcs record information, including protection times,
Storage time point and existing overall voltage, current, temperature, capacity,
SOC, SOH, Cycles, operation status, etc.
CAN JB I, 4726 250Kbps, S HEI I 1 TR 75
RS485 IR, P 4FZ 9600bps, 37 FF il i 1 F+ZFE
i UART 38, JRF3 9600bps, 15 F BHUEIR, SCRTHRFET .
Lﬂ% H | CAN communication, baud rate 250Kbps, support communication

5 Communicatio | nort upgrade program;

n Port RS485 communication, baud rate 9600bps, support communication
port upgrade program; ,
UART communication, baud rate 9600bps, Bluetooth module
communication, support communication port upgrade program.

6 S0C it soc K HIR AR 43 5% . Using current integration  algorithms.

Measurement
R b 0, R 2 R Y BEANIR T 40m Q 5 B AL A L 26004, fif
. Tk 2S5 F 48 50 K. Impedance between pack and short circuit
Short circuit | loop should be no less than 40mQ, short current less than 26004, use
air break switch to short 50 times.
TAEMEE24F | TAEIRFE : Working temp:—20C ~60°C ~ #E##: Reccomand: 25°C
8 Working AHXTVEE : Relative humidity:5%~90%RH

environment

KA JE:ATM:86kPa ~ 106kPa (/T 2km altitude <2km)

12
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conditions
TEAEIE At | AEIE)E :Storage temp: —40°C~85°C
9 Storage AR :Relative humidity. 5%~ 75%RH
condition KA :ATM:86kPa ~ 106kPa ( #34k/NT 2km altitude)

7.3 BRIRAGHE PCM layout

Top Layer
moan o uu - T ™
"T N © I—"» N B
OO MDD oo
Bottom Layer

) TS NDRS Y KL |
unﬂ REREd “DEdw
.‘; |. & ) { |
CHERED ADEDED S8 eD R

8 Storage and Transportation 7Rz %
8.1 Storage 77

8.1.1 The Li-ion battery pack should be stored in a cool , dry and well ventilated area avoiding exposure to heat and high
temperatures. Do not place the battery in direct sunlight or heat.

BRI RAAAERI G, TR, BRI S, S B R S B

8.1.2 The battery should be stored in accordance with the manufacturer’ s specifications. Ideally, a temperature of 25+5°
C and humidity of 60+15% is recommended.
FLH 75 12 AR A5 I IR B VE R REAT i A7, ARl AF R T 25+5°C, RN 60+15%.

8.1.3 The battery should be stored within the recommended room temperatures with a charge of 20%-40% of rated capacity.
In order to avoid over-discharge, we suggest charging and discharging the batteries every three (3) months, then
charge to 20%-40% of rated capacity.

L N A S A BNFE R 20% % 40% ) R, B I Bl s, IR 3 A T Hekn it se s s 3t

13
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AT — IR FETBCR R i Febm o 7 B T UHEAT T8 FL 2 20%~40% X HEL R
8.2 Transportation 1z %
8.2.1 Do not mix the battery products with other cargos.
H G HARTIRS

8.2.2 Do not immerse the battery products in water or allow it to get wet.

T 70K FIBIR N K B 523
8.2.3 Do not stack battery cartons over 7 high or stack upside down.

BB 7 = e s E
8.2.4 The highest temperature in transportation is lower than 65°C.
B riakinin A I 65°C .

9 Warning yE=F
9.1 AR 4, MMM 2R 2R E, EF R TGN PreEskmF g 2 H, S, 23R E R0
i GENISUR N E SN E D
Use proper Electrostatic Discharge (ESD) handling methods to avoid damaging the battery. Exposure to ESD may
damage the battery protection devices which may lead to overheating, mpture explosion and fire.
9.2 HAE AR FIEH A, ST &K PEREFRAR A 4k 73 i o
In the normal use of the following conditions, otherwise they will overheat and catch fire, performance and shorten
the life.
I 254 Ambient condition: (T 7 ¥ temperature)
76 HL charging: 5~+45°C
JiUH, discharging: -15~+60°C
9.3 Jyit G N\ A SZ AT B P 4R, BN S E BN SR . RN T B R ) ) LA S
Batteries should be handled by qualified personnel only to avoid injuries or property damage. Keep the battery away
from children and pets.
9.4 A ibitt FE, PR TURS T R R ERA R b, 17 FH /K e Pt BT R A BE A M, 153 DK 2 okt 2 I
Avoid contact with leaking batteries as electrolytes may cause burns to skin and damage to clothing. In the event
electrolytes make contact, wash effected areas with water and seek medical attention if necessary.
9.5 N T AAAEBAFAE I, TN P I, JF IR ST 2R SR EI (W E ).
In order to avoid damage to the battery and devices, carefully read and understand the operating instructions for proper
installation, use and removal of the battery in the device.
9.6 A7 MM AC I, 15 18 A b 5 I TCT R T, 75 D0 PR 2 ok JE ol R Y PRk BB R a2 A i
If the battery is not intended to be used for an extended period of time, remove the battery and store it in a cool dry
place per the manufacturer’ s specifications. This will prevent damage to the appliance while preserving the battery life
and performance.
9.7 MW IEARIR B B 2, N ORER AT S ik (VB AT Y. P 3 R R 7 i R R R T A
il WA .
Ensure the battery connector contacts are clean and free of any contaminants to prevent damage to the battery and
device. Use only approved cleaning products, such as a dry cloth, to clean surface and contacts.

9.8 LE L, AELLJLEAEBA A RE KIS0 i,

Keep out of the reach of children, Do not allow children to replace batteries without adult supervision.

10 ££/5% #5 Quality Guarantee Period

TR A 2 R Z3 4 1500 (a5 45, dnpRMs AN 240 AR, AN Hh ™ il o o 1) R pi ey, B
ﬁfﬁbp W, AT R AR A 9 IR 5S .

The warranty period is 300 times or 1 year from the date of delivery. If the damage caused by improper use is not
caused by product quality problems, the manufacturer will not provide free services even within the warranty
period.

11 Product responsibility 7= f 57/T
TN Z AR 0 ST R F R AN SR S T R R b, TR S SR EIb I B, A KR BURSE . T
A1 RS P AT 1A P id ) AR T BLAN e, FRAAS SAB AR T

You must strictly adhere to our specifications and documentation comment later, due to the misuse of batteries can
14
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cause the battery to overheat, fire or explosion. For the specification for any accidental, I Secretary does not bear any
responsibility.
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If the specification, raw materials, production processes or production control system is changed, the change of
information will vary depending on the quality and reliability data to inform consumers in writing.

12 Others HAih
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Because batteries utilize a chemical reaction, battery performance will deteriorate over time even if stored for a long
period of time without being used. In addition, if the various usage conditions such as charge, discharge, ambient
temperature, etc. are not maintained within the specified ranges the life expectancy of the battery may be shortened or
the device in which the battery is used may be damaged by electrolyte leakage. If the batteries cannot maintain a charge
for long periods of time, even when they are charged correctly, this may indicate it is time to change the battery.

13 Note &1
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Any other items which are not covered in this specification shall be agreed by both parties.

14 Label #34
TBD

15 Packaging drawings £, & 4€

TBD
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