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1. ;&R TEHE Scope

AT RS G T i LA AR s 2 P (KR RS L B e e i (LU fal K
). HUME5XS iRobot B AE I AT A T A4 FEL VAU RS A R it [F) EHLAO % T84T 1 3B, L
AR PR TSR ARdENNAT i BB BRE S ARG AR YRR AR

SORTT T BN AR o

This product specification is prepared to specify the rechargeable lithium-ion battery to be
supplied to iRobot by BYD COMPANY LIMITED. It describes the battery specifications and
interface between the battery and robot for an iRobot Li-ion battery. The scope of this specification
covers battery information, test condition, standard test method, PCB specification, software,
mechanical, label, battery storage, compliance and quality requirements for a Li-ion rechargeable

battery to be supplied to iRobot.

2. HHZHHHA Battery Description
2.1 ##I& Description: Rechargeable Li-ion Battery
2.2 HtH5 Cell model: ICR18650-26](Version 3)
2.3 Bt B Cell Supplier: SAMSUNG SDI Co., Ltd
2.4 HihZH B 5 Battery Model: ABL-D2A

3. HZH I Battery Nominal Specifications

-Confidential. Please keep integrated.-

Ui H Item A/ £ Condition / Note FA% Specification
o X BN R (HE) ™
3.1 % Capacity” ggﬁc}l?aiﬁgﬁiihar . Minimum Capacity(Rated)
- Chate g 2220mAh (Cini)
3.2 MR HLE PRAETBCR P2 L 14.50V
Nominal Voltage Average voltage for Std. discharge ]
3.3 7 A cC
Charging Method (constant current)
3.4 75 FL PR L 16.8V
Limited Charge Voltage '
3.5 brifEsE fEIR
Standard Charge Constant current 1250mA
3.6 BN FEHL LA
Max. Charge Current 1400mA
3.7 bRUETLCHE ER/T
Standard Discharge Constant current 1400mA
. . SY RSB M
3.8 BOCHFEID il Ii,ilj)fijn: glﬁiz ES‘rZEzILdischar e 1.5A
Max. Continuous Discharge Current um averag & '
current
3.9 BRI B T FEL FELUAT -
Maximum Peak Discharge Current 6A(>2750mS)
3.10 F/hEE Ul B T AR L 12.0V"
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Minimum Discharge Cut-off Voltage Discharge Cut-off Voltage
‘ 0~407C
3.1 LARIRE 7o Charge
Operating Temperature J# A Discharge 0 ~40°C
1 ™~H 1 month -20 ~60°C
3/ H 3 months -20~45C
o 1 4 1 year -20~23C
3.12 WAFIRE S ‘ o ol otk g +
Storage Temperature *EICAFITE] 12 AN H o IR RS — R, TREF 30%

EARHERE. WHERRERRE= RNERER 80%.

The max. storage time is 12 months. It is recommended to check
the battery every half a year, remaining about 30% of SOC.
Recovery capacity after the storage = 80% of minimum
capacity.

3.13 KIAW A7 IR

Lo 25 ~ 509
Long-term Storage Humidity &

*1. 25 O 7 (LRHE NI 73 77 20T 20, 75 T & H. T CHEFEIFH T, a5 n it g5 5.
TSR E 7 T RS, PEIE T . BB GER ) k7 H.) Ha L 1400mA K, #1534k
12v, W% H.

Capacity is measured by the discharge at 1400mA until end voltage of 12V after fully charged (The charging mode specified in
the above table is the standard mode, which needs special equipment control. In the case of no special equipment, full charge is
related to the charger set. When the charger detects the battery is fully charged, the charging shall be stopped. Do not apply the
continuous charging (trickle charging) method.) at 25 C as described in the specification.

2. IR E (FUE) TE92 L LA B 777% (S 5.1 5.2 27750 I o165 D54
The minimum capacity (rated): the initial minimum capacity tested by standard charge and discharge method per 5.1 and 5.2.

*3. {1 TG IHIIR A, H i H L ] REME e TSN R H [, BT BE R #LE IR (12.0V) Z ), (R
VOIS AT FES Y E -

Due to the influence of the battery structure, the voltage of battery may be slightly higher than the acquisition voltage of the
external circuit, that is, the protection circuit may operate before the battery discharges to the set cut-off voltage (12.0V).

4. WRUENR %M Standard Test Conditions

4.1 55244 Environmental Conditions

15 ¥ Temperature 254+2°C

Y2 1¥ Humidity 65+20%

4.2 iR %% Measuring Equipment

FEEZEZ 0.5 PLE, WHESFEHI>10K Q/V

f Ji\j%t Accuracy of the grade is above 0.5 and input
ottmeter impedance is higher than 10K Q/V.

R FEEAE 0.5 DLk

Ammeter Accuracy of the grade is above 0.5.
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ER /) 0.01mm %I &

Slide Caliper 0.01 mm minimum scale.
P BELAX fliH AC 1kHz
Impedance Meter AC 1kHz should be used.

4.3 A H It E R Battery Test Requirement

AR 7 H AAAT A8 ft,  HL At R AT i Fo R A B A e BB A A . T NAE 4.1
MR N EEAT, PR e s NAT 5 Bl T 4.2 M2 e s S5 I 2K
Test should be implemented with new batteries within 7 days of delivery, and the battery shall

be cycled less than five times before the test. Test should be performed per the conditions described
in 4.1. For all test equipment, the accuracy of the grade should be equal to or higher than the value

described in 4.2.
5. PrENR57E Standard Test Method

5.1 Fr#EFS H Standard Charge

B AR A E , FRuE 7S P A 78 B EELIR O 1250mA . L ZH 78 FL PR i H K 16.8V, 2478 HE
AR 16.8V, FoH4i K. BT HE), 7RI 25°C £ 2°C,

Unless otherwise specified, “Standard Charge” shall consist of charging at constant charge
current of 1250mA. Charge cut-off voltage of battery is 16.8V and charging shall be terminated
when the charging voltage is up to 16.8V. For test purposes, charging shall be performed at 25°C +
2°C.

5.2 hRifEJ L Standard Discharge

Al TR FR IR FLIA 1400mA, R R 12,0V BRAEFHARPIE, T8 R AR R IR
25°C £2°C (Bl A[A]IEL T 7 il )

“Standard Discharge” shall consist of discharging at a constant discharge current of 1400mA to

12.0V. Discharging shall be performed at 25 °C £ 2 °C unless otherwise noted (such as capacity
versus temperature).

5.3 TEA 78 HL/JH 2514 Cycle Life Charge / Discharge Condition

HALLL 1250mA {HIETE A 16.8V, SifTeH; LL20W I E 12.0V, FHJEHE 30
oreh.

Battery shall be charged at constant current of 1250mA to 16.8V, and be discharged at constant
power of 20W with 12.0V cut-off. There is a 30 minutes rest after discharging.

6. HhZASRFYE Battery Characteristics

I H Item %14 Condition FH% Specification

6.1 WL HR{% 5.1 T, fEFR LG 1 /N N 3% 5.2 T «

.. . Battery shall be charged per 5.1 and discharged per 5.2 | Cini=2220mAh (Cin)
Initial Capacity within 1h after fully charged.

——hla, W E——
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R LA 5.3 TUHEAT FEMORAE . — IR FE AR E L
; N—IXEH . FEI 1000 K.
6.2 S s jj {/\{
C clzﬁli;if feﬁ . Battery shall be charged and discharged per 5.3. A cycle | =1550mAh
4 is defined as one charge and one discharge. Cycle for
1000 times.
i 5.1 90 WTPE 25°C = 2°C g | SR
6.3 AP REHE 30 Ko WEAFZIG, 5.2 BURHAT FIR A R gﬁ 7% 2 90%(Coin I
Storage Battery shall be charged per 5.1 and stored for 30 days N'O leakaoe
Characteristics at25°C + 2°C. After storage, battery shall be g

discharged per 5.2 to obtain the remaining capacity.” !

Capacity remaining rate =
90% (Crin in 6.1)

6.4 i A P
High Temperature
Storage Test

R 5.1 TFE AL, M7 7E 40°C £ 2°C MR
—J&. )G, H 5.2 TUS A EIKE 75 .
Battery shall be charged per 5.1 and stored for 1 week at
40°C £ 2°C. After storage, battery shall be discharged
per 5.2 to obtain recovered capacity ™ ?

AR

HEKER= 80%

No leakage,

Capacity recovery rate =
80%

6.5 AN[F) I L T e
Temperature
Dependency of
Capacity

HALLE 25°C & 2°C PMFIRE 4% 5.1 BiFg e, 78
NIRRT 4% 5.2 BURHE .

Battery shall be charged per 5.1 at 25°C £ 2°C and
discharged per 5.2 at the following temperatures.

Charge 78Hi Discharge i H Capacity 7 &
-10C 65% of Cini
0C 75% of Cini
25°C
25°C 100% of Cini
40°C 95% of Cini

*1. R A

W), IR B F AT (5. 2) BRI E T 71 -

Remaining Capacity: After storage, battery shall be discharged with Std. condition (5.2) to measure the remaining capacity.

2. MR 7
T 3 AW E YR 75

Recovery Capacity: After storage, battery shall be discharged with Std. condition (5.2), charged with std. charge condition (5.1),
and then discharged with Std. condition (5.2). This charge / discharge cycle shall be repeated three times to measure the recovery

capacity.

7. HERIEZH PCB Specification
7.1. 88 E & Circuit Schematic

W1, IR EEFT (5. 2) Il ZJatZbritE 7 4 1F (5. 1) WA, (5. 2) Wit . ik

— W, WERRR T ——
-Confidential. Please keep integrated.-

AFRE T A AU LT, f5 /™ R, KRB M AR, 214 ielitn b, R sia .

The content of this document is the property of BYD Company Limited.
It is to be treated strictly confidential and is not to be disclosed, reproduced, or used in whole or in part without written consent.




EEIF & i 7 B PR 2 F

BYD COMPANY LIMITED

s
1 R O .. . .
4 FRName HE-FEMAS F Li-ion Battery Specification
%5 File No. | BYDDI20K16 | fR A5 Edition No. | A-2 | T Page | 8/27
cia cis
OAuF _ O.1uF
n—Y 1
o s 1 @
FI s AONT264E TI4 AONT264E 16
] Y b
oz ey I3[ ississ LEl N
s s 17 D3 e Eho NXTQ2 4
. { < 74 R18 Lrig
R14: il ™ R16: 8V K ok
= 20K YaLEDI K K3
Icg s AGND
17w 122
0 1UF
Ry ] o1 Y s Y L
W 5] VPP OUT et — WA 001uF
RG 1K Y JRCERE A
AM- ved <D
R7 1K L cg 119 10 AGND
s TTOAE Y 3| e saa |6
W—PLE 2 v vss 0.1uF =
; = 25 )
TS wX T G o s = R\ \
WM——FLLE 2 v ve o A
RELVK Toiur Y  b6q0a700 —| Rﬁ-Lrn 10K S
WA :
—Lcs 20K 0.1UF_NC
0.1uF VD
= 155355 I = lms 10 I <Ra2
Wy y T
P
155355 10 ns s 112 T30 !\_‘5%"0
b MA—e5- b SIT
D4 10K r Ts6 IND
=—c12 ==c13 Az ul N
T | 1uF ﬁ:-‘\ ACSD
T\ys" Rt K T AV 11/30 T32 y L@
AGRD . T3IR25 100 T33 R27 44 330
B+ @ ——AM VINS P60/SCL A —— W ass @scL
i W 5] A T T Roo 00 RoE WV S30 N S——
VO 2 L3 o220F ) N ICRA400S PIGRXBO [ TPen 074 g Laey
V@ - 4 VINI PI2/SO11 3 L2 o Nprs Nze 2T @r-
o Ri .k ==C2 0z22F Y | GNDO PILSII 330 6V INFSDIVANESDIVARESDTVITON NG
Vi@ AN - b ISENSO PIO/SCKIT DZ9
@ W S bl A
_ ==c1_o2F ISENS1 P2z (2 Taevne 77
B @ ) _ - AGND
= Bszofiis
GND GHd4d==C0a AGND
> 1< [ofelelslefe]
T T l | S
m
Tt
10k ne| "
92 Y T47 VDD
aclp > §
cig c20 'f:,, 145
; c21 | c22 |c2s
a1 - Daow @ NI NIC2 parur | 10k p2uF S
0.1uF 0.1uF 10K VUKﬁ: = == 9
SR20 :E R21 AGND
3100 100
44
R
I ¥
WA
_= 1m0 Ve
GRD AGND

7.2 HEEFRFE Electric Characteristics (Unless otherwise specified: Ta=20°C)

ThReReE A RAME | HURME | &ONE
Characteristics Item Min. Typical Max.
ERLRRTBENY) 4200 | 4225 | 4.250
Single over-charge protection voltage
MERR [ R mS) 000 | 2750 | 3500
Over-charge Protection Single over-charge protection delay
ORIP IR 77 2 T B AR B
Release condition: discharge release
TR ARG FIE(A) ’3 ”s 5
s . Charge over-current protection ) ) )
FEHUE RS 1 =T
up VR RE
Ist Charge Over-current ?Edal_ﬁﬁﬁﬁﬁﬂdaﬁﬁi_ﬁfonS) 3750 4250 4750
Protection Cha‘rge 0V§r-cunef1t protecthn delay
PRAP AR T e TR BR B S5 4 30s MR
Release condition: discharge release or wait for 30sec
—ps . ity LA
25 (R 2 Fe RIS R S FIAL(A) . 58 3 32
2nd Charge Over-current Charge over-current protection
ver-cu p I -
Protection LAY %{frﬁﬁiﬁf(mS) 1750 2250 2750
Charge over-current protection delay

—HE, R —
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PRI RRR T 2 L BR B S5 AF 30s fEER

Release condition: discharge release or wait for 30sec

gﬁinﬂléﬁffgr% (jl:)jsé!;gi (6\3/ )rotection voltage 2.8 2.82 2.85
I B R e .
. BT ORI IE B (mS)
Over-discharge . . . 750 1000 1250
Protection Single over-discharge protection delay
TRIP R TT 20 70 A AR RR
Release condition: charging release
BRI RS 1 HIE(A) s 6 65
N . \ 1st discharge over-current protection ) )
SELAR 1 IR N
BUBRITRIL LRI Py i 3 e 1 22 ()
1st Discharge ; . 2250 2750 3250
. 1st discharge over-current protection delay
Over-current Protection

DRy EER T 3 TE AR BRI S5 A 30s fRER

Release condition: charging release or wait for 30sec

RS 2 FH(A)

2nd discharge over-current protection ! 8 ?
TR LR 2 fR A B TR T i ——
up i
2nd Discharge JRHILIERY" 2 FER] (mS) 250 750 1250

2nd discharge over-current protection delay

Over-current Protection

PRI RRR T 2 Fe B R BE 5547 30s fER

Release condition: charging release or wait for 30sec

B R (A 3 _ ]
Discharge short-circuit protection
R ORY TR B DRAP SE I (uS)
oo . . L . - - 3500
Short-circuit Protection Discharge short-circuit protection delay
ORI g7 78 LR RR B S5 455 30s MR
Release condition: charging release or wait for 30sec
FEHRIR PRT(C)
. -5 -3 -1
Charge low temperature protection
FarIL IR R FBICRRE(C) > 0 5
Charging Charge low temperature recovery
Over-temperature FoHL EIR AR (C)
: . . 48 50 52
Protection Charge high temperature protection
=y =R 9
LR PR (C) 45 47 49
Charge high temperature recovery
T U LR ()
) . . 53 55 57
Discharge high temperature protection
LR R UL SR KE(C) 50 52 54
Discharge Discharge high temperature recovery
Over-temperature AR PR 37(C) 17 15 -13
Protection Discharge low temperature protection
MBI TES(C) o a0
Discharge low temperature recovery
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7.3 HEEHR B Circuit Diagram

T2 EN B JRRLENH
Top Sllk Screen And Solder Circuit Board Bottom Silk Screen And Solder Circuit Board
o @@ ©e -

#1T iy

L] BIT ® . rar °

L] L R
P+ SCLSDA IO P-
.

seT
ar @ Ug ;g asT

2
e
i
[ 2
@
L]
b

® 2t ® o
[ ST 5.7
err ® SAT
\ & ST it EIT sr E‘TD .
’g @ . ® uso £© @
a7 T @ ET @
geT aET© ®
SO P osT qo ®
IE»S NLPDOE > - sbol
: 2019-04-18 L e —1 @ J
TR & K Ry =ik 2]
Top Layer Wiring Layout Signal Layer 1 Wiring Layout
A - e : L ] L N ? L i
e Nl % .
' . ®
s 9 |
L
e ke vl
By =iiE=1%) JREA & E

Signal Layer 2 Wiring Layout Bottom Layer Wiring Layout

8. Hh{RY" Battery Protection
8.1.1 T LRI Over Voltage
HESCHSH RN, RS BOBECRAS RN TR RN, R OR AR .

The battery will protect itself from a cell over voltage condition. The over-voltage protection is
released by discharging or the cell voltage is less than the fully-charged voltage.

— W, WERRR T ——
-Confidential. Please keep integrated.-
AU F N B RRBUA LE X T, AR R, REBMFER, A8kaeii s shit. S e .

The content of this document is the property of BYD Company Limited.
It is to be treated strictly confidential and is not to be disclosed, reproduced, or used in whole or in part without written consent.



EEIF & i 7 B PR 2 F

BYD COMPANY LIMITED

4 FRName B FEMATE Li-ion Battery Specification
Y AF%5 File No. | BYDDI120K16 | fix 4“5 Edition No. | A-2 | UifZ Page | 11/27

8.1.2 RE{#$" Under Voltage
SRS R R, RIEGRI R 3. 78 B EHLE HL R KT SOC=0 B H &, R ARIfRRR -

The battery will protect itself from a cell under voltage condition. The under-voltage protection
is released by charging or the cell voltage is greater than the voltage with SOC=0.

8.1.3 it ARP” Over Current
2 PR R B, R AR AR, T BRI AR .

The battery will protect itself from a discharge over-current condition up to and including a
short circuit. The protection can reset by charging.

8.1.4 HiR{RP" Over Temperature
B SCHESER R, RO E . HEERE TR EE, IR R .

The battery will protect itself from a cell over temperature condition. Once the cell over
temperature condition is corrected the protection will reset.

8.2 7K A K% Permanent Failure
29 BMS il 2] e it AN BE 2k 2R 22 4 Iy, BALK AR RRIL, MW FUSE, 1] .
If the Battery Management System detects that the battery is no longer safe for operation, the
battery will set permanent failure flag, FUSE blows. Stop using the battery.

8.3 IZHI% 4 Ratings at Shipping
9B 1k R E ORI, BRI I AL T ool Gt RAS, Ed g F AT R B L .

The battery shall be delivered in the shutdown (shipping) state to limit the self-discharge of the
battery to the lowest rate possible. To wake the battery out of its shipping state it is necessary to
apply charge voltage to the battery.

TT 4% H s e
OCYV (Open Circuit Voltage)

o <250 m Q
Impedance

GHEER TS -
State of Charge 20% 30%

8.4 H 77/ Storage of Battery

T 12 HE RIS 5 R0 5 A7 U0 PR R P 25 At A D it 5 DU 2 sz e L s ) 12 L 2 it g
A

L S PR AE 30% 28 50% 1 LR AE I M AT dn SR it I (] VA7, s U B IR AT
TETJRCEVHARELE 50% LA ™)AMKIER CEIAE 20°C F). B8, LS ARSHEEH .
DG TR TR, RE I (R4 SR HLIBANL, OREF 30~50% L E . =L T e T
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WHEZ M. KM EE, B FE R E R &,

R 25°C M7 (12 MHEBUTF 12 M) B TR, RHEEEDRE 80% 4]
BRE

F VR SRR AR A T (20°C~60°C) i iZfRHrfa e AR 24 .

The battery should be stored within a range of temperatures and humidity specified in this
product specification. Otherwise, it may cause loss of performance characteristics, leakage or rust.

The battery should be stored at room temperature, charged to about 30% to 50% of capacity. If
the battery is kept for a long time, it is strongly recommended that the battery is preserved at dry
(humidity is recommended to be below 50%) and low-temperature ( less than 20°C is
recommended) ,no dust and no corrosive gas atmosphere. To prevent over-discharging, the battery
shall be charged periodically (about halfa year) to maintain SOC 30~50%. Storage with higher
voltage may cause more loss of performance characteristics. After long period of storage, the
battery may require some cycling to recover capacity.

The battery packs stored for 12 months or less at 25°C average temperature shall have at least
80% of rated starting capacity after being charged.

The battery packs and cells must be safe and stable under storage for all of the conditions
(-20°C to +60°C).
9. JE ¥ 0 Communications Interface
HithiE T SMBus v1.1 SHLAF AFI7E B B BSIE S . I SCHRFPTA I SMBus 58 . 124
JE43.3Ve Bl AN, Bt MHL, BBl A 305 BB R E R .

The battery shall communicate to the robot and charging circuitry via SMBus v1.1. The battery
shall support all SMBus messages. Logic levels shall be 3.3V. The robot is the Master, the robot
initiates communication to the battery, the battery is the slave.

9.1 0x2A Enable (R/W word)

0: HBZEAPIRAS -7 &I H FETs K]

1. MR (IEW TAE) RE— 78 &I FETs I 5 /25 ]

0: Battery Disable state — Charge & Discharge FETs OFF

1: Battery ON (Normal) state — Charge & Discharge FETs are ON / OFF
9.2 0x2B Power Cycle (R/W word)

1. it 3s WA BEZE R itoRaS, R BT RRE
AF 1. HIIRESAZ CRITEEIE)

1: Battery transitions to Disable state for 3sec, then transition to ON state
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Not 1: Battery state unchanged (Battery takes no action)
9.3 0x30 Ship Command

ME N 0x5344, it

KW A 2sec (/D)

W L AR IR e i, /Dt 5.0V HL k.

When 0x5344 is written, battery shuts down.

Shutdown time: 2sec (min)

To wake-up battery from Ship (Shutdown), apply at least 5.0V to Pack+ terminal.
9.4 0x37 Lifetime Information (R Block)

Respond below 32 byte data

Byte 1,2: Max. cell temperature [0.1K]
Byte 3,4: Min. cell temperature [0.1K]
Byte 5,6: Max. cell voltage [mV]

Byte 7.8: Min. cell voltage [mV]

Byte 9,10: Max. pack voltage [mV]

Byte 11,12: Wakeup count [Times]

Byte 13,14: Max. charge current [mA]
Byte 15,16: Max. discharge current [mA]
Byte 17,18: Max. charge power [100mW]
Byte 19,20: Max. discharge power [100mW]
Byte 21: Max. FET temperature [degC]
Byte 22: Min. FET temperature [degC]
Byte 23,24: Reserved

Byte 25,26: Temp < 10degC [hours]

Byte 27,28: 10 =< Temp < 45degC [hours]
Byte 29,30: 45 =< Temp < 60degC [hours]
Byte 31,32: Temp >= 60degC [hours]

9.5 0x38 Authentication Challenge (W block)
WUERR ) (BT AD: HHY 20 1R T SHA-1 14

Authenticate Challenge (Block Write): 20 byte challenge used by Battery for SHA-1
calculation

Wl NBEERF (=) 750 280, SR)E K% 0x39 55—~ 0x38

Robot will wait 750msec (min) before sending 0x39 or another 0x38

——hla, W E——
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9.6 0x39 Authentication Response (R block)
S M SHA-1 15 20 715
20 byte output of SHA-1 calculation by Battery.
ERIN (W16 MHEL SHA-1 THEE MR 7Ek:  0x00...00
Default (initial) value or if SHA-1 calculation has not been completed: 0x00...00
SHA-1 it5 )5, FFFavRAEai R, BHREENUKH T —1 0x38
After SHA-1 calculation, register will store results until host issues next 0x38
9.7 0x3C Cell Voltage V1
9.8 0x3D Cell Voltage V2
9.9 0x3E Cell Voltage V3
9.10 0x3F Cell Voltage V4

10. HiF Authentication
FHIBSZ HF SHA-1 B60E . U R ENL 28 AT H it 2 18] A 364 T

The battery support SHA-1 Authentication. Authentication will strictly between robot and the
battery.

11. H7h[EHE SR Battery Firmware Requirements
HELV A FE VS B R S8 (BMS) R4 il A ORY Fjthy, [R] B Sl EALIE . BMS A LU R IhRg.

The battery have a Battery Management System (BMS) to monitor and protect the battery and
to communicate to the robot. The BMS has following functions.
Wb e R, S E SRR R, BRI T .
Monitors battery charging & accumulates battery capacity during charging from
measurement of current. Detects full charge.
R R, SRR R T R A R, S AN TS R, BMURBEAM
LB ) B TR DA K B DA
Monitors battery discharge & accumulates battery capacity from measurement of]

current. When battery is not charging, BMU compensates for battery's self]
discharge and its own consumption current.

FE R
Monitors Charging

TR A

Monitors Discharging

——hla, W E——
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— TR R il I TR CRFERD o
TG (ICEEHD 1 TE R i A IS T DR 22
T T HL DR i P45 L T

T R PR AP fish B 452 LB TR TR

A B 2k A AR F T (R0 22
Safety Control Stops charging during primary over charge protect (software control).

Blows fuse during secondary over charge protect (IC control).
Stops discharging during over discharge protect.

Stops charging and discharging during over current protect.
Blows fuse on detection of Permanent Failures.

T Fa IS B d g TS LS .
Communication Reports battery information to host or option charger. (SBD Ver.1.1 Compliant)

11.1 RS T/ERLR, State Transition & Power Modes

11.1.1 BMU A& lYFr TE#3X BMU has 4 power modes
TAERR U R T45 € 2544 Power modes depending on specific conditions.

11.1.1.1 TYEFIHAhE I Operation and other modes

A, FFEIRE GE® T/E#D On state (Normal operation mode)
SEB TN, IEH A Connected to HOST and charging or discharging.
- 2 HL/ TR Calceulate current (power) accumulation
- J# i Communicates
B. MRS (RIJFEREEL) Off/ Suspend state (Low power consumption mode)
SEREENVEARI B, AR
Connected to HOST and no current detected, no communication.
- ENTHE HAL/IN# Calculate current (power) accumulation
A PLER, He 53 BMU #3277 5 IRE

Communication is possible but will cause BMU to shift to On state
C. MO HEHRES (IRIh#E#E3) Battery Disable (low power consumption mode)

*Enable() = 0 or ID = HI for 900 seconds — FETs OFF
* SN SRR/ DR (B 5s AT A/D Fetf)
Calculate current (power) accumulation. (A/D conversion every 5sec)

S, {HIE A/D B4R A B SBD

Communicates, but SBD will not be updated until next A/D conversion.

QARSI B FE R H AL, BMU B A4 T R RS SR AL A s L AR A

If charging/discharging current is detected, BMU temporarily shift to ON state to enable
protection quickly
D.BMU k% BMU shutdown state

- ANERINITHHE I Does not calculate power accumulation

« ANJ# I Does not communicate

11.1.1.2 JRAE# State transition
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{{SCL/SDA = Low for 2 seconds) or (1o
comrmmicztion from HOST for 30secands)}
and{discharze curent < SmA and charge corent <

14mA}
ON State - + Off / Suspend
(Normal) - (Low Power)
Communication 0K or
Dhzcharge current >=SmAor
A Charge current >=14mA4
D-L0 ID = HI (Hi-Z) Min Veall < 2 SV(TYE)
and For 9008ec . or
O '{J’f} Ship command
ENABLE()=1 y o
. = O fill g0 to ON stat
(Within 0.552¢) ENAHLE CX=8 IR Ol s DN st
(Within 0.5s5ec) - o First, then Ship stats)
“
Y L4

Charge Vbltaze > 3V*

F

Shutdown

Battery Disable

v

Min Veell <2.5V(TYF) o1
Ship command, or

Mo communication within I0zecs

*Note: Internal cell voltages must also total at least 4.0V for BMU to power up

11.1.3 PUF =T K Zh#E Consumption current at each state

(=i F K {H max value at room temperature)

Operation mode Discharge FET Charge FET in'::r)iIal Cogilrrrtlﬁtlon
On state (Normal) ON/OFF ON/OFF 250ms <1000 pA
Off / Suspend state (Low Power) ON/OFF ON/OFF Ssec <700 pA
Battery DISABLE OFF OFF Ssec <500 pA
BMU shutdown (Ship mode) OFF OFF --- <10 pA

11.2 W K 8 B E] Storage Mode and Boot Time
2 BMS R 7 2 Ft SHLES AW &Ry, @E AR DIFRIRAS DA L i

The BMS will recognize when the battery is not connected to the robot and enter a low power
mode to minimize battery discharge.

LR ALEE AN, BMS RSN, JRARYE T 2R H At 7R i

The BMS will recognize when the battery is installed in the robot and enable battery charge
and discharge as appropriate.

M Eth 78 FL 0 BTG 58 BN RIS R IS 450ms; JA ] SMBus 3845 BIR [ 150K T 450
—_‘_Aﬁl/l\ o

The time from activation to initialization completion of the battery shall not exceed 450ms;
The recommended time to enable SMBus communication is longer than 450ms.

il
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11.3 5% Monitoring
BMS 2 a2 dil A I H A H S RS (RS s . VB . FETRIR S

The BMS will continuously monitor battery and cell health indicators (cell voltages, battery
current, and battery temperature, etc).

11.4 LRI Self-protection

AR BT L, A, B R L, BMS KR 7E L BS . FETs PAJRY"
FELRT Rt B 52 P 3 B PR

The BMS shall protect the battery and the cells from accidental abuse by the system by
disabling the charge and/or discharge FETs if any condition such as overvoltage, over-temperature,
over-discharge, etc. is detected, which could be unsafe or damage the battery.

— BfRERSEAROL, S FETs J5 M.

Once the abnormal condition has been cleared, both FETs shall be enabled. Appropriate
hysteresis shall be used to prevent noise from rapidly toggling the FET signals.

A i 23R iR By Lk R fil & FET A5 51 7 AR e 2
Appropriate hysteresis shall be used to prevent noise from rapidly toggling the FET signals.

12. HUBAFYE Mechanical
12.1 7= 5 25¥) B Battery Assembly Diagram

B UG (ICRI8650 263-4S1P) ZETCI o

Please see the attached ICR18650 26J3-4S1P for assembly diagram.
12.2 R~} Dimensions

it 22 AE LA N BT, Gl e LB AR e

The battery fits within the robot enclosure, using a locating key to prevent incorrect
installation.

12.3 ZE#E:8E Connector
12.3.1 HE#2% S Connector Selection

i Vi f Fl SANJI BB1-010AB50-XDZP #2285 ZHAODA-BBF01-5P-2.5DSA #4555 .

The battery uses SANJI BB1-010AB50-XDZP connector or ZHAODA-BBF01-5P-2.5DSA
connector.

12.3.2 EEZZHHE Connector Specification
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ReHS and 55-00258 Complied
Conform to Sondi hazardeus substonce free spec

1 T — =2, 4, 5401 JEH01 25400, 350
F—— | |
- Ay
wf = !
a L | o 2 ‘ R vy g "] 7 e
= == = ! 5§
| | =
— | ——] — i il
i L I
| £ P
L —
5 235 25 25 2 > |—
5
. "y 15,5401

RECOMMENDED PCB LAYOUT

et el TOLERANCE 20,05 (TOP VIEW)
— { T E = —L
= SFECIFICATION:
[ Ll $ | ﬂ L 1.ELECTRICAL CHARACTERISTICS:
1—1 CONTACT CURRENT RATING: 25V DC, 74
ﬁ 1—2.CONTACT RESETAMCE 30mi  MAX
] 1=3DIELECTRIC WITHSTANDING VOLTAGE: S00W DC For Tmin.
1—4.NSULATION RESISTANCE: f0OOMD Min.
= ‘ 2= o | 2 MECHANICAL CHARACTERISTICS:
© 2—1.CONNECTOR MATING FORCE: 0.05~0.Z5%gt,
ol s f{ [ o * — 1 2—2.CONNECTOR UNMATING: FORCE 0.05~0.20kgf .
= 5-0.7 P 349401 Z-3TERMINAL RETENTION FORCE: 0.80kgf or more/Pn
| | | - 2—ADURSEILITY: 5000 CYCLES,
G0 | 25400 (2,540 | 25404 —80.8
12,5401
15,5801
19.45401
BB1-0104B50-X4ZP

A ALL025m M)

8 AuffL05um Vi)

© AafD.075u M)

LV ERY. ]

UNLESS OTHERAISE SPECIFED, TOLERANCE ON DECIMAL: 0.3 A

12.3.3 H5i%E#E Connections
F b A T fh [F) = HLUCHED (R S 0% 2. VBATT, GND, CLK, and DATA, and ID.

The battery provides 5 electrical connections: VBATT, GND, CLK, and DATA, and ID that
mate with the robot contacts.

Table 1: Battery Connector Table

Pin # Name Function Memo

1 VBATT POWER

2 CLK SMBUS

3 DATA SMBUS

10k pull down resistor to

4 ID ROBOT SENSE ground in the robot

5 GND POWER RETURN

12.4 EE Weight
About 240~255¢.

12.5 4I5% Enclosure
RSN FE It o B, 85 kI PQ-7547C.
The battery color is black, Pantone PQ-7547C.

12.6 EFE MK Overcharge
HE AT I UN 38.3-4.7 i 78l

——hla, W E——
-Confidential. Please keep integrated.-
ARG B RRBUF LT, RS, REPmEE, Zb4eesa s, SHlsEE.

The content of this document is the property of BYD Company Limited.
It is to be treated strictly confidential and is not to be disclosed, reproduced, or used in whole or in part without written consent.



EEIF & i 7 B PR 2 F

BYD COMPANY LIMITED

4 FRName B FEMATE Li-ion Battery Specification
Y A449% 5 File No. | BYDDI20K16 | iftA“5Edition No. | A-2 | Tifi% Page | 19/27

Battery can pass UN 38.3-4.7 Overcharge Test.
12.7 IR M Leakage Test
LA 1.25A F8iHL (0 CC 50D, fRARAE 20°C B/ 14 RANRI, A, ANERIE.

Batteries fully charged (CC only) @1.25A and stored for 14 days at 20°C shall not leak, vent,
or burst.

12.8 {EE WX Humidity
TEAEAEIREE A 60+/- 3°C, FHXTVEE R 80+/-5%[KIFFIE H 30 K, HIBALIRHE, A,
ANIRNE B 2 AR b Br 10 H AR U R e R

Batteries stored for 30 days at 60+/- 3°C and a relative humidity of 80+/-5% shall not leak,
vent, or burst while continuing to meet all electrical and mechanical requirements listed in this
specifications.

12.9 B7EMNA Drop Test
o F TN 36 get (1 v B kv BIVREE LR T, 6 N7 IR AT — IR IR, ANEK,
N

Batteries subjected to drop from a height of 36 inches on concrete surface once in each of the 6
principal orientations shall no fire, no explosion, no rupture.

12.10 F#W Short-circuit Test
HIJB A UN 38.3-4.5 A1 & 2% I ik
Battery can past UN 38.3-4.5 External Short Circuit Test.
13. $ATH3#E Regulatory Compliance
13.1 %4 Safety
. B A RO A A A AESRE, SIEEREZ 4. Hib sl RE% 252 L —fE K

The design of the battery shall not cause a hazard or safety problem if a single component were
to fail. The design must be single point tolerant.

13.2 Z4&H%E Safety Compliance

HLE 8 A2 BT AR TEC 62133 [ 25R——CB il . CB AL,

FEL Y 2L 575 JE BT TEC 62133 (B R ——CB MR 75 & CB AIE. CB #4584 EU 45
HEM) EN62133 JRA

UL 2054

CSA62368

The cells shall meet IEC 62133 (Latest Edition) — CB test report and CB certificate.
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The Battery pack shall meet the IEC 62133 (Latest Edition) - required CB test report and CB
certificate. The CB report shall cover the EN 62133 version of the standard for the EU.

UL certification to UL 2054
CSA62368
13.3 £f& EMC Compliance EMC
EMC test reports showing device meets:
FCC Part 15, Subpart B, Class B
ICES-003
EN 61000-6-3
EN IEC 61000-6-1
13.4 ESD

R _EIR IEC 61000-4-2 EMC FifE, 3 £ LA N 23K :  ESD Immunity to +/-8kV contact
discharge and +/-16kV air discharge.

In addition to the IEC 61000-4-2 EMC Compliance noted above, iRobot has additional
requirements for ESD Immunity to +/-8kV contact discharge and +/-16kV air discharge.

bt WA ARIRE N DIRERER, WAKATESRE.

The Pass/Fail criteria are that there can be no non recoverable loss of function and no
permanent damage.

13.5 ¥4 RoHS RoHS Compliance

P2 A LR 4 2006/66/EC RIHLE -

The product shall be compliance with the Battery Directive 2006/66/EC.
13.6 4 REACH REACH Compliance

P A A BR R 2 S . PEAG . VRl AR VA (REACH Regulation) EC
No1907/2006, 1] iRobot L4 ) REACH Declaration of Conformity, {1351 ECHA &
ITHICERTH)SVHC F1I%, PLACER 3 J7 i it o

The product shall be compliant with the European Union's Registration

Evaluation and Approval of Chemical Substance (REACH Regulation) EC No

1907/2006. The corresponding REACH Declaration of Conformity including the updated list
of any SVHC published by the ECHA, and 3rd party test report. will be provided to iRobot.

13.7 i2%i Transportation

L2 A2 UN 38.3 M ——rl G2 ki iy, DL L2 i 2 aig i i iAiE, &
. Wz B,
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The battery pack shall meet the UN 38.3 testing — provide test report and Certification for Safe
Transport of chemical goods. Certificates include:

Certificate for Transport be Sea
Certificate for Transport by Air
13.8 E FFIAIE International Certifications
HLTB LR LR AIE -
H 4 PSE #it i
TR/ P 22——RCM Mark
ERFEE BIS WIE to IS 16046:2015
H1E CQC AIIE to GB 31214-2014
A2 Br/me 1% v B iH——EAC Mark for safety and EMC
78 [ ——TISICA R A A A B s P i IX TG
550 22 A IE
YR BT R ——NoR
A5 ——BSMI AiE

The following international certifications on the battery pack are required:

Japan PSE report

Australia/New Zealand — RCM Mark

India BIS Certification to IS 16046:2015

China CQC Certification to GB 31214-2014

Belarus/Kazakhstan —-EAC Mark for safety and EMC

Thailand — TISI (Only if factories do not have the cell used approved previously)
Ukraine Certification

Saudi Arabia — NoR

Taiwan — BSMI Certification

14. 7= 7= 8H Product Declaration
T TR AR RS PR B R B P 2, A EE I R AL ) il

B AME SO it ] B R AR Sl KRk T 7RSI, B
WA PRIEAE T H A KL

You are kindly requested to use the battery which is delivered from BYD in strict accordance
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with the specification and remarks include at the end of the document.

Due to improper usage of the battery, an accident or a fire may occur. BYD will not guarantee
against any accidents occurring due to use beyond the content of this specification.

15. fR5 ¥ Quality Guarantee Period
HLIB P PR A B 2 LSRR A —4F . %07 ol 4% e i bl e P AS 24 51 e 1y A ]
ATEFRARZF o S AMBANELHE 5 H b ] 345 T 56 (0 BB 175 100 o

The period of warranty is one year from the date of shipment. Any other problems caused by
malfunction of the equipment or unsuitable use of the battery are not under this warranty. The
warranty excludes in the case of a defect which is not related to manufacturing of the battery.

16. HAf Others
A F BN AP i BT BT, BT E AR @ R
We have the right to revise this specification. We’ll inform our customers after revision.
RS F AR EF ST, X7 NIEAT IR -

Any matters that the specification does not have, it should be conferred with between the both
parties.

17. ZZE R HE A Prior Notice of Change
WERF= SIS, ML, SERE, 36 RG A T8, B AT K 7= i i
AT FE A > P Je il A 2 /-

In case specification, materials, production process, and control system for the products are
changed, the notice of change in writing together with quality and reliability data is to be informed
in advance to the buyer.

18. fFHVH R ZEMFE Operating Instruction and Safety Regulations

A I RS PR B AR B TR 5. A IERRIE I AT RE SR RIb A, 2k, IR, 1
ek .

Please read and follow the handling instructions for the battery before use. Improper use of the
battery may cause heat, fire, rupture, damage or capacity deterioration of the battery.

18.1 fFFH}iBH Operating Instruction
18.1.1 3£ H Charging

18.1.1.1 FEEHHL Charging Current

78 HL FLIRUAN R I L A AR A R R B R e B AL . (S R TR B TS s T e
SUE RS e YERE . HUBME RERT 22 e PERERY IR/, I3 n] e BUR A Bt 7%

Charging current should be less than the maximum charge current specified in the cell
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specification. Charging with higher current than recommended value may cause damage to cell
electrical, mechanical, and safety performance and could lead to heat generation or leakage.

18.1.1.2 7R Charging Voltage
78 HL LR A S AU R E R . e L R R B s R L, AR
PR R 2 A

Charging shall be down by voltage less than that specified in the product specification.
Charging beyond the max charging voltage, which is the absolute maximum voltage, must be
strictly prohibited. The charger shall be designed to comply with this condition.

FL L T v T A K U AR, R AT e 51 kS A b iR e IO PR RE . HUBE REAT 22 2 1tk BE A i)
AL, ARER FEURIAE

It is very dangerous that charging with higher voltage than maximum voltage may cause
damage to the cell electrical, mechanical safety performance and could lead to heat generation or
leakage.

18.1.1.3 ZRHHIEE Charging Temperature

FEL U 0 25U AR A 15 R0 A B i P Ve TR A AT 7R

The battery shall be charged within range in the product specification.
18.1.1.4 251k R ] 78 H. Prohibition of Reverse Charging

IERRER A IR, MEE IR e A IR IE AR S, R TEIENS i T FE
[FIRF, Slase o PRI T R ke . et I IEURM k.

Reverse charging is prohibited. The cell shall be connected correctly. The polarity has to be
confirmed before wiring. In case of the cell is connected improperly, the cell cannot be charged.
Simultaneously, the reverse charging may cause damaging to the cell which may lead to degradation
of cell performance and damage the cell safety, and could cause heat generation or leakage.

18.1.2 Jit & Discharging

18.1.2.1 J L H T Discharging Current
T FEL PN A RIS 5 00 T B R R, K FABO 2 R BUR I A B RO T 3

The battery shall be discharged at less than the maximum discharge current specified in the
product specification. High discharging current may reduce the discharging capacity significantly or
cause over-heat.

18.1.2.2 JXH IR ¥ Discharging Temperature
FEL U 0 2 AR A 5 R0 RO 5 i 2 9 Rl P TR R o
The battery shall be discharged within range specified in the product specification.
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18.1.2.3 iLj# B2 Over-Discharging

R HIARAL ], & T B2 R I R R P i Ak T RS . B b s TR R 2
DG L TR, R (A1) g riab L, ORI 30~50% i . R & BB ERE
L AN R P D

It should be noted that the battery would be at over-discharged state by its self-discharge
characteristics in the case the battery is not used for a long time .in order to prevent
over-discharging, the battery shall be charged periodically (about half a year) to maintain

Soc30~50%.0ver-discharging may cause battery performance degradation and loss of battery
function.

78 L AR AT 2 R BT L FL i AR T AR B f B L s . BEAh, FERASE N A
FEUIBEREZTEA, SRR I E TS AT, NSE /N (0.1C) TiFEH 15~30
Bl DA R A R 12V LR, AT R TS . AT IO SR S e P R
IARAE T e HAE I R Y, R RS AR T2 12V BLE, FERAS BAER 45 1T — D Rk 7e
L, IR RS R R A T AR IE RS .

Charger should be installed to prevent the battery discharge below the cut-off voltage to this
specification. In addition, the charger should also device to prevent repeated charging. The steps are
as follows: the battery in the standard charge before, should first with a small current (0.1C) pre
charging for 15~30 minutes, so that the battery voltage reaches above 12V for standard charging, a
timer to achieve the pre-charge process. If in the pre charge time, battery voltage does not rise more
than 12V, the charger should be able to stop the next step fast charging, and display the electric core
/ battery is in a non-normal state.

18.2 &4 . R AIREE Warning, Notice and Caution

/N WARNING s

_

1. L EEAT FE ORI, A0 A RS 1 A L I e, P40 e R s
PR AN BERR I BRIAE BE A8 F b AT 78, DAIRE S Bt A 7 1 51 kS Fia b Th RE SR sl
A fE s

Please use special testing equipment for Li-ion battery when doing charging and discharging
tests. Common CC/CV power supply etc. are forbidden, in order to avoid disabling battery
functions or potential dangerous caused by over-charge and over discharge.

2. FERd AR AT S I R e AR E . T AR R E I, R AR I SO A
DB AT HUIRES, s A i I B i i se g By, i I . A BRI SR e (IR
TAH) JTEF .

The charger shall be equipped a full charge detection. The charger shall detect the full-charged
state by a timer, current detection or open circuit voltage detection. When the charger detects the
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full-charge, the charger shall stop charging. Do not apply the continuous charging (trickle charging)
method.

3R IR sty L, En A Rt o AT U 2R IR R T AR AR

Do not put the battery into a fire, or heat the battery. Keep the battery away from heat and fire.
Do not store the battery in high temperature environment.

4. PR 2 1) 78 LA B I A LR I BN S

Do not connect the battery reversed in positive (+) and negative (-) terminals in the charger or
equipment.

528 1Rt Rt IR R A ) 5 22— 5 B AT B S LR BT AT 8 (AN @ IUBE AT & ),
A RE 5] SR .

Do not let the battery terminals (+and-) contact a wire or any metal (like a metal necklace or a
hairpin) with which it is carried or stored together. Otherwise it may cause short-circuit.

6. 25 (LT . PBEST oy R B H i, 28 0k AR 7 R d T i

Do not drive a nail in, hit with a hammer, or stamp on the battery, do not strike the battery in
other ways.

725 PR B F i AN A A . AR IEAE I E R

Do not disassemble or alter the outside structure of the batteries. Welding is not allowed to be
conducted on the battery.

8.25 11 B 1 i b g 1 !

Do not directly solder the battery terminals.

9.4 1F DAAEAN] 7 2070 iff B FL I AR I

Do not attempt to disassemble or modify deform the battery in any way.
1025 1ERe BN K 1, A7 I 25 1 5738 Lt

Do not submerge the battery in water, do not wet the battery when store the battery.
1136 A AE YR AT B BH G BN T e L.

Avoid to charge battery near a fire source or in direct sunlight.

12 AN 2L 5 i e R e

Don’t directly contact with the leaking battery.

13 AN EALE AR RN E B G0 B2 4 it

Do not allow children to replace batteries without adult supervision.

/N NOTICE ;1
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LA IR A A BRAE VS, L P se g 7E TR

Battery should be charged and discharged with proper charger, in compliance with correct
operation contents.

2.3 4 LB B 5 HL
Children should not be allowed to play with them.

3R S AL R R R, ZE S ARSI SRR T b, b
oA R R, ZREE IR R .

Do not use the battery with other maker's batteries, different types and/or models of batteries
such as dry batteries, nickel-metal hydride batteries, or nickel-cadmium batteries, or new and old
lithium batteries together.

4 28 EES TR 12 /N, AN BT [E] GBS 24h) B & T R g .

Do not charge the battery continue over 12 hour and do not leave battery on charger for a long
time (over 24 hours).

5. IR AR SRR DA R/ EOR B, ORI LA SRR T, IR, B AT S E
AT A SR st IEAE A el e F, RIS B A P o Bl s s A B T A A ARk
o LT B AE 78 HELAR BB b

Do not use the battery if it emits an odor and/or heat, changes color and/or shape, leaks
electrolyte, or cause any other abnormality. If the battery is in use or being recharged, remove it

from the device or charger immediately and discontinue use. Do not leave the battery in a charger or
equipment.

6. FEL It A 70 RIS 228 L 4 B TR
Do not discharge the battery continuously when it is not charged.

TANEAL AL TR ()t P BN BRI AN . S0, A, mf
REE K CRUR), IXFERR 2 52 F b A PERE 4 Ha s EX) A5 FH 7 o
Do not use or store the battery where is exposed to extremely hot, such as under window of a

car in direct sunlight in a hot day. Otherwise, the battery may be overheated. This can also reduce
battery performance and/or shorten service life.

SAIAA IS, 154 At & BRSSP BB AAIRES . 18 A 2R R
FHL, DB R B T, GG BRI, R IR ORAT I R AL

When the batteries are not be used for a long time, please store them safely so that they will
stay in a half-charged state. Please wrap the batteries with non-conductive materials in order that

metallic materials will not contact the batteries directly, which may result in damage to the batteries.
Keep the batteries in a cool and dry place.

/N\CAUTION 5
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LA%) IR A
Follow Manufacturer’s Instruction.
2B 40 ) LEEAT A i, RiFE S I Ul B A A, B ORARATT— B IR AR FR .

In case young children use the battery, instruct them on the contents of the instructions and
ensure the battery is correctly used by them at all times.

3 RTERA T QA kS & . (Hig, I —WSKJa kAR, KAGERN, 1EREN
HIRA T
The battery was inspected carefully by QA before shipment to confirm with the specifications.

However, in the case of any abnormality such as bad smell or heat after purchase, please bring it
and communicate with us.

4. 00 R i JRRUE AR ROEE N RIS, ANEEEE, DK BE, SLBISSRES TR, A
SIS RERE, IR R 22 32 204055

If the battery leaks and electrolyte gets in your eyes, do not rub them. Instead, rinse them with
clean running water and immediately seek medical attention. If left as is, electrolyte can cause eye
injury.

5. WEAIIE A, U I D TR, FETE R L) 30% 5 50% 1 FL R4k
B Ao

We recommend that the battery should be charged and discharged once per half a year at least

if the battery is stored for long term, and recharge it to about 30% to 50% of capacity and continue
to store it.

6. M H R FF G, ANRE/E A @I T b R AL . IE R AL TS VRIS B B M SRR I
T AL B PR AE o
When the battery is abandoned, cannot be used as a common urban garbage disposal. Correct

handling of the method, please refer to the local regulations of the processing of waste electronic
products.
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