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1 Scope ViH]

AR B AIR AN F R R B, BRSO AR IR AR o AR R LRI T e 0 B K IR

BT

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.

AREEH T HERYE R BT AR AR HIEEE 7/~ 4. This specification shall be applied
to Li—ion battery manufactured by Shenzhen Ryder electronics Co., Ltd.

2 Product Configuration j= §fc &

No. | Item T H Criteria  Fr#E Remark &iF
Hi:0s Lithium-ion _

1 Battery Cell INR21700-50GB =

2 PCM RYD-07S-040 Revl1.1

3 Connector

3 Product Dimension 7= R~F

;:II — i
(=|[[w=s ]| =
—x —| T
e T-Charging port
2 (SPF-03F) :1:+ 2:— 3:-

2. Update modifications

2-1 Battery voltmeter PCB modification => Refer to attached drawing

2-2 Battery pinmap change (CAN communication added)

No1 —- BATT_P & Charger_P (Shared use of Battery and Charger 'P’)
No2 —— CAN_H
No3 —— CAN L

No4 ——-- Charger Detect
No5, 6 -— BATT_N & Charger_N (Shared use of Battery and Charger ‘N')

. 2,71141 i
3 @ 8 5@6@3@2@1” O)3
WE M Fdischarge port o-00 Sl e
(SJ-B1OF-6P-52) :1:+ 2:CAN_H
3: CANfL 4:1D 5: - 6:—
N | i HiJt R ~F (mm )Dimensions FAKE (mm) Lead | i F3K75 1 BHKE
Battery type D*H (max) exposure Terminal head | Immersion tin size
0 vy L direction
T I f115 <3004 o
U | Lifon Cylindrical | 227¥135.:5%90 % Imm A& 425 / / /
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4 Product Specification F=ShiiE

W5 2% #1E
Testing method Remark
FEHEUE AL
1 Charge cut-off 29.4V
voltage
2 FLHLER LR 29.05V
Charger voltage
JEHL 2% 1L
3 Discharge cut-off 19.6V
voltage
TEMBLIRE-20'CHI60°C KT, LLO2CHIH /A 2
29.05V, ¥29.051E/k7EH, EF|7E A HIfi<0.02C. Under the
4 B 78 B X condition of the ambient temperature of -20°C #|60°C, Charge
Standard charge the battery at constant current of 0.2C to reach29.05V. Then
charge the battery at constant 29.05V voltage until the charging
current decreasing to 0.02C.
DAbriE R G RS, B2/ e, BLO.2CHL T E B H &2
5 PR | 19.6V.
Standard discharge After the standard charging, rest for hour then discharge to
19.6V@0.2C.
T 24.5-25.55V S0C<30 %
ipments voltage
R OR 7 L LA
7 Maximum Charge <3A
Current
P A 3 T i
70°CHiIT
KRR TR .
8 Maximum continuous <30A Disconnect when the
working current surface temperature
of the battery cell
exceeds 70 C
) e 70 AR b
9 gy FrFR 2 5 Typical capacity: 20Ah HCH standard
Rated capacity /N EMinimum capacity: 18.62Ah discharge after
standard charge
TAF e 5~45°C TR 60£25%
10 | Operation 60£25%R H
temperature range WHL: -20~60°C '
NF1IAH: -220~60C )
<1 montL')?ZO ~60C WEE: 6025%
(i - i A [} A7 B3¢ AR Ui
. SL i X INF3AA: -20~45C BE: 10~23°C
tetl‘l’lr;egrzmre <3 months: -20 ~ 45°C 60+25%R H
INF 14 20~23C Best 10~23°C for

<I year: -20~23°C

long-time storage
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12

P EH

Impedance

<50mQ

13

HE
Weight

Approx: 2.75kg=*0.5g

5 Product Electric Performance Test 7= B P4 BE MR

No.

B H

Items

W7

Test Conditions

BFER

Requirements

FL O A R DR BE )
Cell Capability of
keeping electricity

PAbRHERLFE R, EFR BRI 20 C5 CRIZRAE T, Kt
Tk e B 28d, FELL 0.2C HURBEAT I 2 2.5V,

Fully charging, store them at (20+5)°C for 28 days, then
discharge to 2.5V @0.2C.(the residual capacity is above 85% of
nominal capacity)

JELEL N 8] >4.25h
Discharging
time4.25h

WA A i
Cycle Life @25C

L 0.2C MIRIERBCRE 19.6V, FFLL 0.2C HUIRHR 78 42
29.05V, SRJE1HIE 29.05V 782 Hi<0.02C, ##1k 10min, LA
0.2C HURE B 2 19.6V, BUBEHR)E, # 1L 10min,
BT N — AR, HRESL =JURBA RN T 80% 1
0.2C HYH YR LA B

Discharge to 19.6V @O.ZC, then Charge the battery @0.2C to
reach 29.05V. Then charge the battery at constant 29.05V voltage
until the charging current decreasing to 0.02C. Rest for 10 min.
discharge to 19.6V@ 0.2C and rest for 10 min. Continue the
charge/discharge cycles until discharge capacity lower than 80%
of rated capacity.

TEARHE=300 K
Cycles life >300

FLOMi BE1E BE
Cell energy storage
performance

DAbRAERE 7 L2 It 7N 20%~50% M4 &, SRS E R
WEE 20°CH5°C, AR 45%~85% M BT I A7 . A7
12 A R 7E EL 0.2C MR B 28 1R 2.5V

BEAT AR (0 e v e | A7 H B SS: H HAS 2 3
T 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
@0.2C until voltage down to 2.5V.

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

JRCHELIN ] >4h
Discharge time>4h

6 Mechanical Performance HLBRF 1%

WRTT 5
Testing method

IBB|ER

Requirements
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PRAN S5
Vibration Test

bR E SR e E RSN G £, BLX, Y, Z =45
M 10Hz~55Hz TG PR 5% 30min, FHIHEZFA loct/min; R
B 10Hz~30Hz; F2AIRIE/PIRIE: 0.38mm; JRBIHI
#: 30Hz~55Hz; ARG/ FIRME: 0.19mm.
After standard charging, put battery on the vibration table. 30 min
experiment from X, Y, Z axis. Scan rate: 1oct/min; Frequency 10-

L1 e S AN AS 52 5
M)

No influence to
batteries' electrical
performance and

30Hz, Swing 0.38mm; Frequency 30-55Hz, Swing 0.19mm. appearance.
7 PCM Specification R HRIE
7.1 PCM 2

. Tol .
Contents WA Min Type Max (;Ceera Unit
Absolute Maximum Rating #a%} &K% e &
Input charging voltage #i A 7 H Hi & 28.7 29.05 29.4 - V
Continuous charging current FF4E7% FiLFELI <3.0 A
Output discharging voltage #iH i H HLJE 19.6 25.41 29.4 \%
Continuous output discharging current 57454y HH i HR HELIAT <30.0 A
Ambient Condition & ¥ &8 R
Operating temperature T.{Fif & -20 - 60 - C
Humidity (No Water-Drop) ¥E/ (FE/KIREEL: K ER) 0% - 90% - RH
Atmospheric pressure K /% 55 86 - 106 - KPa
Storage Condition FEfEIIEER
Storage temperature f#fi# iR E -5 30 T
Humidity (No Water-Drop) #E/ (FE/KIREEL: K ER) 40% 60% RH
Atmospheric pressure K %5 86 106 KPa
Protection Parameters (for Single Cell). {#{"S% (Hi7m )
Over-Charge voltage protection I 74"
Over-Charge voltage protection 1 I 78 {74/ Hi 5 1 4180 4220 4260 +40 mV
Over-Charge voltage protection 2 i 78 {53/ B 52 (REA:{147) 4215 4255 4295 +40 mV
fﬁv%?r)Charge voltage protection 3 i R ARY L3 (FEARY", TRIE 4310 4350 4390 440 .
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Over-Charge voltage protection 1/2 release i 78 f#31/21K & HJE 4060 4100 4140 +40 mV
Over-Charge voltage protection 3 release it 7 {#473 1% & Hi & 4010 4050 4090 +40 mV
Over-Charge voltage protection 1 delay time i 7 /%471 73R i ] 500 1000 2000 - mS
Over-Charge voltage protection 2 delay time i 7 4% 4 2L iR i ] 700 1000 1300 +300 mS
Over-Charge voltage protection 3 delay time i€ 78 {3 3%E iR i [A] 2500 4000 5500 +1500 mS
Over-Charge voltage protection 1/2 release delay time i 78 {f3"1/2
. \ 1 2 -

VRS SESR I 1] 500 000 000 mS
Over-Charge voltage protection 3 release delay time 7R {#I"3KE

\ \ 2 4 6 - mS
SEIR TR (8]

Cell Voltage Imbalance charge protection P42 E75 8

Cell Voltage Imbalance=0.4V & Cellvoltage
Cell Voltage Imbalance charge protection A4 1F 75 (Max)23.6V & 3OSecond additional delay. it HL
7204V H S i w HUE =3.6V, SER30F).

Over—-Discharge voltage protection JEB{RP"

Over-Discharge voltage protection 1 /{74 Hi 1 2700 2800 2900 +100 mV
Over-Discharge voltage protection 2 &L i{#H" fi k2 (B 4H{R) 2500 2600 2700 +100 mV
Over-Discharge voltage protection release i % & )& 3100 3200 3300 100 mV
Over-Discharge voltage protection 1 delay time i3 {471 R I [&] 500 1000 2000 - mS
Over-Discharge voltage protection 2 delay time i 7§ {472 %E iR i Ji] 700 1000 2000 - mS

Over-Discharge voltage protection 1/2 release delay time i€ i 4"

1124 RN [l 2000 3000 4000 - mS

Into Shutdown mode 3k A5 H 2, 2700 2800 2900 +100 mV

Into Shutdown mode delay time ik X 5 Ha 15 20 4E 3R 1 [A] - 30 - 15 M|nsute

Battery pack Over-Discharge voltage protection 5 BRI R

Battery pack Over- Discharge voltage protection /& FE i iR 194 19.6 19.8 0.2 \Y
-Di i SYEENERON)

TB;tﬁ}ery pack Over-Discharge voltage protection release /&L H &I i 219 204 2256 +0.2 v

Battery pack Over-Discharge voltage protection delay time /& H it

. . X 1 2 -

W SR 1 500 000 | 2000 mS
] i i 2

Battery pack Over-Charge voltage protection release delay time 2000 3000 4000 ) ms

FL s I FROPR 2 A SR I ]

Charge / Discharge Over-Current / Short circuit protection 7H / BUHEIHR / BEBERFT

Over-Current charge protection 1 78 B3 i #5471 9.6 10.0 10.4 +0.4 A

Over-Current charge protection 1 delay time 78 . id it A4 ZE 3R i i 1500 3000 4500 +1500 mS

Over-Current charge protection 2 78 Hiid i AR4P 2 (B 14 {5 57) 19.2 20.2 21.2 £1.0 A

Over-Current charge protection 2 delay time 78 B3 i R4 24 3£ i ] 500 1000 1500 +500 mS

Remove the charger and 1 Sec additional delay #%

Over-Current charge protection 1/2 release 7t BT I RIBE K s LS RO

Over-Current discharge protection 1§ F i i 45471 33.0 35 37.0 $2.0 A
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Over-Current discharge protection 2 7§ F i i {54712 38 40 42 2.0 A
Over-Current discharge protection 3 Jill B3 Ji (#3973 (B 1F147) 66.3 73.3 80.3 +7.0 A
Over-Current protection 1 delay time 7§ LT {E#711ER 7 10 15 - Sec
Over-Current protection 2 delay time 7§ LT iR 24E R 500 1000 2000 - mS
Over-Current protection 3 delay time i B33 i {7 #* 34 IR 70 100 130 +30 mS
Over-Current discharge protection1/2/3 releaseill B it 7t (#3 BE il ;egg;itﬁgi g},ﬁ;éd 15 Sec additional delay FF#
Short circuit discharge protection Jit FiL % 1% {447 131.7 146.7 161.7 +15.0 A
Short circuit protection delay time Ji FL i B {547 1L IR 416 480 544 +64 uS
Short circuit protection release Ji H1 55 B R4 B i I;egg;itﬁgi ;,ﬁ;éd 15 Sec additional delay B/
Temperature protection &t
Charge over temperature protection 7t it i {4 46 50 54 +4 C
Charge over temperature protection release 7t Hil B K& 41 45 49 +4 T
Charge low temperature protection 7t HE iR R -4 0 4 +4 T
Charge low temperature protection release 78 B KRR E -1 3 7 +4 T
Discharging over temperature protection jit Fid I {47 66 70 74 +4 C
Discharging over temperature protection release #Hid iRk & 56 60 64 +4 T
Discharging low temperature protection Jill AR I 14" -24 -20 -16 +4 T
Discharging low temperature protection release Ji FRAKIRIKE -19 -15 -11 +4 T
Mosfet over temperature protection Mosfetid i {53 85 90 95 +5 C
Mosfet over temperature protection release  Mosfetil J5 {1 &2 55 60 65 *5 T
Cell & Mosfet temperature protection delay time & FE{#H%ER 2 3 6 - Sec
Cell & Mosfet temperature protection release delay time & & {37 1%

. 2 3 6 - Sec
SR
Cell balance Hii P4
Balance start voltage (Charging mode) P-4 J& 5l B [ (78 BUIRZS) 4000mVv +40 mV
Balance start voltage (Idle mode) P-4 )& 5 B K (25 RPIRES) 4000mVv +40 mV
Balance start difference voltage between cells -4 3 5[5 % 250 mV
Balance cut-off voltage Acell voltage P-4 5% i & <30 mV
Balance current ~F-f i (Veell = 4200mV) 32 42 52 mA

. . H/

Balance condition /i 4t ggqgggggrgmg mode or idle mode FEH/FRE
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Current consumption HEJRIEEE

Normal mode 1E# iz - 6.0 8.0 - mA
Sleep mode MEARAR - 300 500 - uA
Shut down mode (Vcell < 2.8V) #xiH i - 15 50 - uA

Idle mode from Normal mode 1F # A 20 E A\ HEAR A =,

No charge/discharge, no communication, no battery
failure, delay 2 minutes LR/ H . T, B
ks, ZEIR2Minutes

Into Shut down mode 3 A 4 B 2,

Cell voltage <2800mV (30 minutes delay) or Cell
voltage <3200mV (24 hours delay)fT & 4 0 B &
<2800mV (AEIR307-41) BEETHGHE <
3200mV (FLiR24/NE)

Wake up way(Shut down mode) $E A R 5=

Wake up (Shut down mode) Fi H 451 24, i g Charger FtH
Internal resistance PCBNH
main circuit internal resistance of the protection board (B+ vs P+) <20mQ

BMS i 3= [5] i# py BE

Communication &R

Communication &

CAN, 250K bit/s

Other H'&

ESD protection class ESDi#452%

Contact Discharge +4KV 2 fili B 4KV
Air Discharge +8KV 755 Ji{ i, 8KV

BMS Charge/discharge port type BMS 78/7i5 F i 11 278

Charging port and discharge port are same 78/,
E]a]

Discharge control switch i H 5=

Not Supported A3 ¥

Charge cannot discharge 7 FiL AN AE i

Not Supported A3 ¥

Charger input over voltage protection 78 Hi 8% 4 A\ i [E {33

Not Supported A HF

Charging Permission Protection fIXE45 1E78 iR CANREFR D

Support (Cell voltage below 1.5V,can not be
charged) XRF(CUTR—FHRSEHE<1EY, RER

)
Open Wire Detection WiZk 3" CINREFE D Support Xk
ID Resistance IDHLIH Without &

ESD protection class ESDFj 474445

1. Contact Discharge 4KV
2. Air Discharge +8KV

Battery pack parallel or series connection it I B¢ B 5 k47

Not Supported A3 ¥

Temperature sensor i 1E 3%

R =10K+1% @25C B = 3435K+1% @25/85C

Charge Fuse 7oHL{RK:

Without &

Discharge Fuse Jift A {22

45AX1PCS

Remark #&¥F

1.To improve battery storage time, the charging and
discharging current is < 200mA, and there is no
communication. If any battery cell is less than 3.2V
and lasts for more than 24 hours, the battery will
enter the Shut Down mode and can only be
activated after charging. A& & I S AERTE], 78K
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HLHLIS200mA, HIEHE . 7 Hiti<3.2V, #F
SR (AR I 24 /N0, HL e A Shut Down e, 752
FHA REHOE
2.If the voltage difference between any two cells is
more than 0.4V and the duration is more than 1
minutes, the battery shall not be charged. 1F& /7
A EZ20.4V, H RPN A1, gtk
FEHL
3.If the voltage difference between any two cells is
more than 0.4V and the duration exceeds 1
minutes, the battery shall not be balanced. {F&H
WHIS SR EZE20.4V, AR T 155, B
ﬁﬂ%@tﬁ{%
4.If the voltage of any cell is less than 1.5V and the
duration exceeds 1 minutes, charging is prohibited.
RS R RE <1.5V, HFFEER 14
i, TJUEEEI
5.If the total voltage of the battery pack is less than
10.5V and the duration exceeds 1 minutes, charging
is prohibited. HEVBALEEE <105V, HRFEEH R
15359, BT
6.Normal charging for 30 minutes, minimum cell
voltage < 3.0V, charging is prohibited. 1E % 75 H130
IrEP, KRS HE<3.0V, 2k,
7.Since the |C does not support OV charging, the
battery cannot be charged when any cell voltage is
less than 1.5V, and regular maintenance is required
if not used for a long time.tH T IC S kF OV 7R,
RS ES1.5V I, HIARRTE, HEE
Yegr, K EA .

8 Storage and Transportation &7z
8.1 Storage f7#

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.

BT R RAAAERT G, T, KRR, 3 e R R B
8.1.2 The battery should be stored in accordance with the manufacturer’ s specifications. Ideally, a temperature of 23+5°
C and humidity of 60+15% is recommended.
R T A2 AU 5 R T VE AT (47, (R RE A IR N 2345°C, AR 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.
N 2 7R SR N AP MR E] 20% 4 40% AR . AR IR B, @R 3 AN H $ebn i 7e R Uy Skt
AT — IR TBOH SR I Hehn it 78 W 7 AT 78 L 28 20%~40% 1 HL .

8.2 Transportation JZ5j

8.2.1 Do not mix the battery products with other cargos.
B2 5 ARG

8.2.2 Do not immerse the battery products in water or allow it to get wet.
T 20 FLIHIR AN K Hh AR 52

8.2.3 Do not stack battery cartons over 7 high or stack upside down.
B2 & 7 2 E

8.2.4 The highest temperature in transportation is lower than 65°C.
F e IS i AN 65°C
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9 Warning ERFE
9.1 AlfifRZ 4, HMN 2R 7R E, (A5 HoR T HlIE N rE R m B i 2, S, 2k E SRR
SEARMIE R, R BE R K.
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, rupture, explosion and fire.
9.2 WEAE FAIFAF N IEH AL, Sl &k TEREFRAR L 4 ki 75 i o
In the normal use of the following conditions, otherwise they will overheat and catch fire, performance and shorten
the life.
152544 Ambient condition: (T 3 J¥ temperature)
7t Hi, charging: 0~+45°C
JCH, discharging: -20~+60°C
9.3 Jyikt G N\ A AT BN P 40, BN A RN SR o R N O S R ) LA )
Batteries should be handled by qualified personnel only to avoid injuries or property damage. Keep the battery away
from children and pets.
9.4 F7 Bttt F, FEARITURS T R JRERAR R b, 15 P /K e fl BRI BEAR AR, 753 DK 2 B ok B B
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 ARHE B FE R, TN BB, JHEIRIR ST 2R SIREI(EE ).
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 # VB AKHIE ], THIE R E IR T TR Ty, 15 D0 R 20 i JE et e s A R APk R il > A
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 AW IR IR it B B A, DR F IR S i R, AR B T A I A A R AR A
fil 5, A

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 @)L, ANELLJLEAEBA A E RO T 5 it

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

10 £ ¥ Quality Guarantee Period
TR B 2 FRAE A A7y 300 ek 1 4E. JnPE AN 23G iR, ANl ot 2 1) et adt pie g, B
fi EREBHIN, A7) KA RIS
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 ;=5 5HF
T 0 27 T < 3 A RS S A S A JE T R RE A i, TR S SR s B, R AR KR EURIE . X TR
AL IR HAR A HEAT B T AR T LAA S, A AN SAEAE T BT
You must strictly adhere to our specifications and documentation comment later, due to the misuse of batteries can
cause the battery to overheat, fire or explosion. For the specification for any accidental, I Secretary does not bear any
responsibility.
WERIRS A AR AR R B A P ) R G R AR B, AR A SRR 2 B o R AT T SR M DA i R S
K B o
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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13

PR g B S A A 2 S B, R A VE RE S B I 1AL AL, RUAEAF TRAR A — BN TR A . sbdbh, an AL 2%
franzerd, JRCR, REE, SEANFERE BV A R AR A i R RE o A R R R RS P A R AR RS R R
(IR RE. G SR et JE V2 ORI (] Y Fe F, B 70 PRI Afl, X T 8 A {0 B 45 b

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.
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Any other items which are not covered in this specification shall be agreed by both parties.
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Li-ion Power Battery Pack

Model: TS4P Wrmiimg

Nominal Voltage: 254V DO Do it shvurt=circmit or dismantle the battery.

Chargiog Voltage: 204 DO Do ot expaose the battery o heat or fire.

Rated eapacity: 200 k508 W Only use the dedicated charger. To red uce
Battery Cell:INR2 1700 the risk of injury, wsers showhd read the

150 9001 Certified instruction manual carefully.
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SN/RYD2520SAM 20250900001
Manufacturer:Huizhon Ryder New Energy Co., Ltd.
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