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1. Scope

This document describes a 3-cell pack specification. This specification is based on the Lenovo

Common Smart Battery System Interface Specification V0.5.

2. Battery Pack Specification

Item | Function Specification Remarks
Li-ion battery
| Cell Type GC-SDC-705780-
LAY 5 ROOH/ROOL
Nominal 6411mAh/3.9V
5 Pack Configuration 3S1P
FEL Vi 2H i
3 Ideal Nominal Capacity 117V, 6411mAH (7SWh 25+2°C
PRARBRFR A = Y mAH ( ) Charge:
0.2Cmin charge to 4.5V, then
.. ) CV charge till charge current
Ideal Minimum Capacit . .
4 | PUIR SAPATY 1 11,7V, 6283mAH(73.6Wh) | decline to 0.05Cmin
AR = Discharge: 0.2Cmin to
3.0V/cell
Typical Capacity 25+2°C
5 bR AR 11.7V, 6411mAH (75Wh) Charge:
0.2Cmin charge to 4.5V, then
Rated C " CV charge till charge current
6 A,ﬁa%ew apactty 117V, 6283mAH(73.6Wh) | decline to 0.05Cmin
AUELT Discharge: 0.2Cmin to
3.0V/cell
Charge Limited Voltage
7 13.5V
7o FE PR A
Upper Limited Charge
8 | Voltage 13.59V For GB 31241-2022
e EIRAEE
9 End of discharge Voltage oV Stop discharge when one cell
L GERZ I ICEREN voltage reach 3.0V
For GB 31241-2022
Temperature : < 15°C of <ch h 1
Voltage : 8.1V Stop discharge when one ce
10 Discharge Cut-off Voltage voltage reach 2.7V
JRUEREN L FE For GB 31241-2022
Temperature : > 15°C .
} Stop discharge when one cell
Voltage : 8.4V
voltage reach 2.8V
>0°C Initial low charge temp
<50°C Initial high charge temp
1 Max. Charge Current 0°C~10°C:
AT U 1.282A / charge volt : 13.5V
10°C~15°C:
2.564A / charge volt : 13.5V

4
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15~20°C:

Stepl: Charge Volt: 13.5V /
Charge Current: 7.052A
Step2: Charge Volt: 13.5V,
step down Charge Current per
0.642A by six stage when
max cell > 4.1V until Charge
Current = 3.205A

Step3: Charge Volt: 13.5V /
Charge Current: 3.205A to
FC

Note: Delay time of step
down current is 3sec.

20°C~45°C:

Step1: Charge Volt: 13.5V /
Charge Current: 7.693A
Step2: Charge Volt: 13.5V,
step down Charge Current per
0.642A by five stage when
max cell > 4.2V until Charge
Current =4.487A

Step3: Charge Volt: 13.5V /
Charge Current: 4.487A to
FC

Note: Delay time of step
down current is 3sec.

45°C~60°C:

4.487A / charge volt: 13.5V
(Charge current report OmA,
if max cell voltage > 4.2V;
Recovery charge:
Temperature < 44°C or

Cell Voltagel..3 <3.9V)

Charging Current is modified by SOH.
The SOH = (Ideal FCC / Design Capacity) * 100 [%]

If SOH > 100% :

Charge Current = Initial Charging Current

If SOH < 100% :

Charge Current = Initial Charging Current * SOH

Recommendation Charge

12 | Current 1.256A For GB 31241-2022
HEFE 78 FL FLI
Taper Current for Charge
1 . . 0.320A
3| Fo b
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' SOW 35°C(Ambient)
14 I\;Iax.\Dlscharge Power < 70°C(Cell Interface)
BB D 100W / 30sec (RSOC >10%) ggﬂé(p:nvgem)
15 I;%aj’; ﬁig’?@%e Current 1 ¢ 89 For GB 31241-2022
Recommendation
16 | Discharge Current 1.256A For GB 31241-2022
R
17 Initial AC Impedance <120m0
P BB BE 7T -
Operating Temperature
18 | (Charge) 0°C~60°C Humidity: Max 95% RH
bR RR Fe AR AR
Operating Temperature Humidity: Max 95% RH
19 | (Discharge) -20°C~60°C (cell surface temp: <70°C
B PR R max.)
-20~50°C (1 week)
Storage Temperature -20~45°C (1 month) .
20 s Humidity: Max 75% RH
1EAE IR -20~40°C (6 months)
-20~35C (1 year)
Charge: 1.2C to 12.6V, CV to
0.7C, 0.7C to 13.5V charge,
cut off 0.05C
Discharge: 0.5C to 3V
(Cycles:
Cycle Life 0-100 :13.5Vt0 9.0V, 1000cycle > 80% of 0.2C
21 TR 101-150: 13.47V to 9.0V, Rated Capacity; ‘
151-300: 13.44V t0 9.0V, 1000cycle Swelling<10%
301-350: 13.41V to 9.0V,
351-400: 13.38V to 9.0V,
401-1000: 13.35V to 9.0V)
25+ 2°C.
Pack Weight
22 e Max 263g
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3. Pack Safety Certification

UL/CUL UL 2054, UL 62368-1
CE EMC EN 55032:2015 + A11:2020
EN 55035:2017+ A11:2020
PSE JIS C 62133-2 2020(J62133-2(2021))
CB IEC/EN 62133-2:2017, IEC/EN 62368-1
KC KC 62133-2:2020
UN UN38.3
TISI TIS 2217-2548
BSMI CNS 15364:102
CCC GB 31241-2022
BIS IS 16046(Part2):2018
MIC QCVN 101: 2020/BTTTT

4. Battery Terminals Definition

Pin No. | Define Color Comments
1 P+ -- Battery Positive Terminal.
2 P+ -- Battery Positive Terminal.
3 CLK -- SMBus Clock interface 1/O pin.
4 DAT -- SMBus Data interface I/O pin.
5 Temp -- 10Kohm Resistor connected to GND
6 NA - -
7 P- -- Battery Negative Terminal.
8 P- -- Battery Negative Terminal.

Note :
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5. Fuel Gauge Specification

Gauge IC solution: Renesas RAJ240057 & ECT FW

connector

Item | Function Specification Comments
) Firmware must be flash
1 Firmware Upgrade rogrammable at the batter
Capability Prog Y

2 Voltage Accuracy

+ 10mV from 2.0V ~ 4.6V
from -20°C~ 80°C

Individual Cell Stack Voltages
shall be communicated
through SBS optional function
registers.

3 Current Accuracy

+2.5%

4 Temperature Accuracy

+ 3°C from -20°C ~ 80°C

Remaining Capacity

Shall be zero when the cell stack
voltage reaches 9.0V or min cell

Charging Current
(0x14)

1.282A / charge volt : 13.5V

10°C~15°C:
2.564A / charge volt : 13.5V

15~20°C:

Stepl: Charge Volt: 13.5V /
Charge Current: 7.052A

Step2: Charge Volt: 13.5V, step
down Charge Current per 0.642A
by six stage when max cell > 4.1V
until Charge Current = 3.205A
Step3: Charge Volt: 13.5V/
Charge Current: 3.205A to FC
Note: Delay time of step down
current is 3sec.

20°C~45°C:

Step1: Charge Volt: 13.5V /
Charge Current: 7.693A

Step2: Charge Volt: 13.5V, step
down Charge Current per 0.642A
by five stage when max cell > 4.2V
until Charge Current = 4.487A
Step3: Charge Volt: 13.5V/
Charge Current: 4.487A to FC

(0x0D) voltage reaches 3.0V.
Remaining Capacity o . .
6 Alarm (0x01) 10% of Design Capacity
Remaining Time Alarm .
7 (0x02) 10 minutes
8 Reserve Capacity 300 mWh RSOC 0% to TDA
0°C~10°C:

Normal charge

8
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Note: Delay time of step down
current is 3sec.

45°C~60C:

4.487A / charge volt: 13.5V
(Charge current report OmA, if max
cell voltage > 4.2V;

Recovery charge:

Temperature < 44°C or

Cell Voltage 1..3 <3.9V)

Charge current: 0.314A
Min Veell <3.0V/cell

Pre-charge

OmA

Charge suspend

10

Charging Voltage (0x15)

13.5V

11

Cycle Count (0x17)

When the amount of charge
reaches 100% of the Full charge
Capacity, Cycle Count increases
by 1

12

Fully Charged Bit (bit
5) in Battery Status
Register (0x16)

All of the following conditions
must occur for consecutive 60-s
periods:

Charging (that is, BatteryStatus
[DSG] =0)

AND

AverageCurrent() < 0.320A,
AND

Max Cell Voltagel..3 >
(ChargingVoltage() / number of
cells in series) - SO0mV

Reset when RSOC (0x0D) < 95%

13

Fully Discharged Bit
(bit 4) in Battery Status
register (0x16)

Set: Remaining Capacity() = 0%,
Reset :Remaining Capacity() >20%

14

Full Charge Capacity
(0x10)

During a valid learning cycle, the
new capacity should be learned
when RSOC reach 6%.

15

Cell Stack Voltages

Individual Cell Stack Voltages
should be stored in the Optional
Mfg Functions

16

Device Name (0x21)

LNV-5B11M90174

17

Manufacturer Name
(0x20)

Celxpert 2025

18

AlarmWarning
Broadcast

Disabled

19

Stage Version (0x37)

0006-0178-0031-0004

SIT Stage
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Notes:

1. Charging Current: at normal condition, this register reports normal charge current, but reports “0” once the

fuel gauge IC detects the battery has met at least one of the following conditions:

a. Charging condition not met (temperature out of range, etc.)

b. C-FET and D-FET are shorted and the fuse is blown.

¢. Any other abnormal condition.

6. Fuel Gauge Board
6.1 Protection Function

Voltage: <2.8V+0.02V/cell and
Delay Time: > 12sec
- D-FET off

Item Function Activate Condition Release Condition
124, +0.
! Over Charge Voltage g(;ll;ayg?ﬁr;j- 5>3?Ze(c) 02V/cell and Voltage: <4.4V+0.02V/cell,
T o \ 1> .
AR IRIF L > C_FET off delay time > 1sec
HW Over Charge Voltage|Voltage: > 4.65V+0.02V/cell and
2 Protection Delay Time: 4.8~7.2sec --
BEA T FE L ORIP FEE | Fuse blow
Temperature: < 15°C
Voltage: <2.7V+0.02V/cell and
Delay Time: > 12sec
3 Over Discharge Voltage |- D-FET off Xoltagf. 2 3.1V0.02V/eell
eeps lsec
IR L AR A FL Temperature: > 15°C P

and Charge current > 50mA

Over Current protection Z Jfi 7t L fR 3P

Over Charge Current

Charge current: > 8.1A and

Current < -50mA,

4 HW Discharge Current
Protection

BRI FL AR AP

Discharge current: <-18.9A ~ -22.8A
Typical: -20.83A

and

Delay time: 27.1~33.3msec

- D-FET off

HW Discharge Short-
circuit Protection

RIEE PR AP

Discharge current: <-31.3A~ -35.4A
Typical: -33.33A

and

Delay time: 684~1146pusec

- D-FET off

Protection Delay time: > 5sec delay > Isec or

R HR - C-FET off Recovery time : > 20sec
Over Discharge Current |Discharge current: <-12.2A and

Protection Delay time: > 3sec

AR R > D-FET off

Current > 50mA, delay > 1sec
or
Recovery time : > 20sec

10
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1.Current = OmA for 30min. and
2.4400mV < Max Cell Voltage <
4500mV, and
5 Cell Voltage Imbalance | 3. Max Cell Voltage 1..3 - Min Cell fail
FE R AN A fé Voltage 1..3 > 500mA, delay Time > permanent fatlure
Imin
—> Battery Status (0x16) :
Cell Imbalance (bit 10) = 1
Over Temperature Protection )5 & {47
Initial Charge Condition Temp > 50°C+3°C = C-FET off Temp <50°C+3°C
WA FOR SO Temp < 0°C+3°C, > C-FET off Temp > 0°C+3°C
Temp: > 60°C+3°C and
Over Temperature Delay Time: > 2sec Temp: < 50°C+3°C
) - C-FET off
Prote\ct10n—Charge Temp: < -2°C£3°C and
TLRU R Delay Time: > 2sec Temp: > 0°C£3°C
- C-FET off
Over Temperature Temp: > 90°C+3°C and
Protection-Charge(2") Delay Time: > 10sec -
TR RS OR - Fuse blow
Temp: > 73°C+£3°C and
Delay Time: > 2sec Temp: < 65°C+3°C
; Over Te'tmper.ature > C & D-FET off
Protection-Discharge Temp: < 25°C3°C and
PRI R Delay Time: > 2sec Temp: > -15°C+3°C
- C & D-FET off
Over Temperature Te'mp: > 90°C£3°C and
) . ady [Discharge Current < -100mA and
Protection-Discharge(2"°) > -
CEpRERRE | ez 10se
use blow
Over Temperature
Z3 =] N « =
TR RRER | e P
i
Over Temperature
Protection(FET)(2nd) Temp: >_1200Ci3 °C and
AR O |78 Time = sec -
REfRIF e
C-FET Error Function C-FET OFF and
7 7 B T L A 2 Charge Current > 500mA and B
Delay Time: > 20sec
bt —> Fuse blow

11
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D-FET Error Function DTFET OFF and
2 i F T B A 2 Dlscharge Current < -500mA and B
Delay Time: > 20sec
bt —> Fuse blow
Safety Cell Under .
.. [Min Cell Voltage < 1300mV,
9 Voltage Permanent Fail --
e Ak Al [P 2 25
Alarm release: -10.15A (<
o Alarm current: -10.65A (< 55°C) 55°C)
ver current alarm
10 | protection (decrgase 250mA/10°C; 55°C~73°C) |(decrease 250mA/10°C;
SR R Delay time: 250 msec 55°C~73°C)
- - ManufAccess (0x00) bit5 set 1 - ManufAccess (0x00) bit5
set 0
CS2 function
11 CS2 THEE Refer to BMU SPEC --
Condition 1: Condition 1:
The gauge is in RELAX mode * any SMBus communication
(|Current| < 10mA will entry) and - exit SHIP mode and turn on
RSOC < 30% and both CHG and D
Timer > 20160 minutes SG FETs
- enter SHIP mode and turn off both
CHG and DSG FETs
Condition 2: Condition 2:
. * Host writes word 0x0000 to 0x34  |* Host writes word 0x2000 to
Ship mode .
12 et * Host writes word 0x1000 to 0x34  |0x34
=R — The two send words sequence must |* Host writes word 0x4000 to
be done within 5 seconds; 0x34
otherwise, the command sequence |— The two send words
is cancelled. sequence must be done
— Enter Ship mode if the Shuo mode within 5 seconds; otherwise,
entry command is sent. No need to | the command sequence is
check [FC] status. cancelled.
- enter SHIP mode and turn off both [ exit SHIP mode and turn on
CHG and DSG FETs both CHG and DSG FETs
Host writes word The gas gauge returns to
0x0010 to 0x00 within 5 seconds. normal mode when voltage at
or PACK pin (Vinl2) > 4V keep
* Temperature: < 15°C 3sec.
Shutdown mode Min cell voltage reaches 2.7V f(?r
13 | .. Hlgst 20sec and no charge and pack pin
AV (Vin12) < 1V
* Temperature: > 15°C
Min cell voltage reaches 2.8V for
20sec and no charge and pack pin
(Vinl2) <1V

12
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6.2 Fuel Gauge Board Current Consumption

Item | Function Specification Comments

I e R @37Vl
Circuit Current Consumption
éngrl\fdngla MDt < 600pA (typ) Operating mode
I@(@Slseiﬁé / SMD=H = 100pAlap) Plecp mode

i ggill\jd)c / SMD=L =80uA Shipmode
%slélﬁgv/vl;ﬁ%i\{) < 5uA Shutdown Mode
%Slélifgv/vg Is/lf)zil 3V) <3uA Shutdown Mode

Normal Mode«
(C-FET On, D-FET On)+

e e

Sleep Mode+« Ship Mode+«
(C-FET Off, D-FET On)« (C-FET Off, D-FET Off)~

Ty —

Shutdown Mode«
(C-FET Off, D-FET Off)«

6.3 FC Condition by OCV

Except the primary taper current charge termination detection, a custom charge termination detection
option by checking the OCV voltage is also support. The gauge will detect valid charge termination
either if the primary taper current condition or the custom OCV charge termination condition is met.

The device enters OCV Charge Termination detection stage as following condition:

When max cell voltage > 4520mV for 1sec, gauge turn off charge FET and check voltage.

If max cell voltage > 4480mV for 60sec, gauge set the status to Fully Charge.

If max cell voltage < 4480mV, gauge turn on charge FET and go back to the beginning of the loop.

Dual Mode | Charge Voltage Turn Off C-FET Turn On C-FET Fully Charge
Normal 4500mV >4520mV, 1sec <4480mV > 4480mV, 60sec
LS1-1 4490mV >4510mV, 1sec <4470mV > 4470mV, 60sec
LS1-2 4480mV >4500mV, Isec <4460mV > 4460mV, 60sec
LS1-3 4470mV > 4490mV, 1sec <4450mV > 4450mV, 60sec
LS1-4 4460mV > 4480mV, lsec <4440mV > 4440mV, 60sec
LS1-5 4450mV > 4470mV, lsec <4430mV > 4430mV, 60sec
LS2 4400mV >4420mV, 1sec <4380mV > 4380mV, 60sec

13
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6.4 Common Dual Mode

The Dual Mode reduce the ChargingVoltage() level based on cycle count or high voltage time at high
temperature of the battery pack. There are three charging voltage modes: RUNTIME (RT) mode,
LIFESPANT1 (LS1) mode, and LIFESPAN2 (LS2) mode. The DUAL Mode start from RT mode, move
to LS1 mode, then move to LS2 mode. Battery will only go from RT —LS1 —LS2.

6.4.1 RUNTIME Mode (RT)
RUNTIME mode keep the same ChargingVoltage() value under different condition.

6.4.2 LIFESPANI Mode (LS1)

In LS1 mode, the ChargingVoltage() can be reduced in five steps. The table below summarizes the

action in LIFESPAN1 mode.

Step Entry Condition ChargingVoltage()
LSI-1 Ié;:f;ngzl‘l’:t ir?f)gf;collefurs’ or Charge Voltage = 13470mV
LS1-2 g;:zngz&l; tirr;zg(:l}iggilours, or Charge Voltage = 13440mV
LS1-3 Ié;:f;ngzslﬁ irggozcl;gggours’ or Charge Voltage = 13410mV
LS1-4 gﬁ;ﬂgz‘l’i tfg‘;g:;jggours’ of Charge Voltage = 13380mV
LS1-5 g;:?;ngz&ﬁ t:jzg :}?jgllours, or Charge Voltage = 13350mV

6.4.3 LIFESPAN2 Mode (LS2)
Given the gauge is already in LS1 mode, the entry conditions to LS2 are either or as following:

LS2 transition point =

Init Min FCC - ((Init Min FCC - Floor min FCC) / (Floor age[days] - Init age[days])) * elapsed

day
> Floor min FCC
Step Entry Condition ChargingVoltage()
LS2 | As above description Charge Voltage = 13200mV

14
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6.5 DLS & PI Mode

6.5.1 Dynamic Life-Span Mode

The dynamic life span mode controls charging voltage shorter time than Dual mode as temporary.
Permanent mode controls charging voltage as irreversibly. However, this mode can be returned to
permanent mode when SOC will be lower than 20%. Basically, the transition condition is determined
by minimum SOC for last 7days.

Each temporary life span mode controls charging voltage same as Dual mode. (The elapsed time
will be accumulated based on a minute and the state will be changed based on a day.)

These modes can be moved to lower charging voltage mode from current mode.

Also, all modes can exit and move to permanent mode when SOC is lower than 20%, or power on

reset, or shutdown or exit ship mode or exit PI mode or receive Force exit command or F/W update.

Min SOC Permanent mode
last 7days RT LS1-1 LS1-2 LS1-3 LS1-4 LS1-5 LS2
X >90 PI PI PI Pl PI Pl PI

65 =C X <90 T-LS2 T-LS2 T-LS2 T-LS2 T-LS2 T-LS2 -
55=¢ X <65 T-LS1-5 | T-LS1-5 | T-LS1-5 | T-LS1-5 | T-LS1-5 - —
50=< X <55 T-LS1-4 | T-LS1-4 | T-LS1-4 | T-LS1-4 = = =
45=C X <50 T-LS1-3 | T-LS1-3 | T-LS1-3 - & i =
40=C X <45 T-LS1-2 | T-LS1-2 3 = = a =
35=C X <40 T-LS1-1 - - - - - -

X<35 - - - - - 5 -

X<50(PI mode) | Return to Permanent Mode (RT/LS-x) as Defined by Cycle Count / Hrs High Voltage
X<20(DLS
mode)

6.5.2 Plugged-In Mode

Plugged in mode controls Charging voltage for AC adapter connected condition.

If user is using PC with AC adapter always, PI reduce charging voltage and cell voltage. When
SOC is over 90% and no current flowing, PI is monitoring AC connect condition and that condition
continues for 14 days, PI reduce charging voltage as 80% of OCV. Also, PI reduce cell voltage to
80% of OCV by cell balancing resistor and execute cell balancing control. Each cell voltage
difference will be SmV. Once transition has started, that transition should be completed if any
charging or discharging is happened.

When SOC will be lower than 50%, PI mode is finished.

Also, PI has another entering condition. In last 7 days, SOC or more 90% and over 40°C for 40

hours. The 40 hours is cumulative time, not duration time.

15
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FCC: BMFW reports regular FCC to host. However, BMFW should have internal FCC for Charging
control and that value will be reduced to 80% from regular FCC. Also, the internal FCC apply to
Transition and PI mode.

SOC »=190% for 14 days(336h)
And Battery Current =10
Or Cell temparature is higher than 40 degree C for 40 hours at last 7 days

Permanent
mode
+

Transition
Reduce CharingVoltage &
Discharge cell capacity

Pawer on reset

Or shutdown

Or exit ship mode

Or exit DLS mode

Or receive Force exit command
Or F/W update Reduce cell capacity to

Or writirig First used date B0% by cell balancing
resistor.

S0G is lower than 50%
Or power on reset

Or shutdown

Or exit ship mode

Or exit DLS mode

Or receive Force exit command
Or F/W update

Or writing First used date

Y

6.6 96hr Function

The battery support Remaining Capacity holding feature and called it 96hrs function.

When battery meet FC condition and stay at relax mode, Remaining Capacity would be held for
96hrs. After this setting timer, gauge will do a smoothly Remaining Capacity updating as gauge
calculation.

This function will exit as follow either one of below condition:

»  Discharge current > -5mA for 30sec.

»  Discharge current > -100mA for Isec.

6.7 TDA (Terminate Discharge Alarm) shutdown condition

When TDA bit(bitl1 of 0x16 BatteryStatus()) will be set to “1” then keep 10sec or
more in discharging state, C/D FET will be turned off within 2 seconds and the BMU
will enter shutdown.

16
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7. Environmental and Reliability Specification

7.1Electrical Performance

Item Condition

Standard

ESD Setup of electric discharge gun : 330 ohm, 150Pf
Susceptibility Air : £15kV, Contact : £15kV, 25times each

No critical damage

7.2 Environment Characteristic

Item Condition Standard
Performance in high Communication and charge / discharge must be .\
. o No critical damage.
temperature certified at 40°C.
Performance in low Communication and charge / discharge must be ..
. No critical damage.
temperature certified at 0°C.
. Method: Batteries shall be stored at a pressure of
Altitude . : .
. . 11.6Kpa or less for at least six hours at ambient No critical damage.
Simulation
temperature 20+£5°C.
Operating and Non-Operating: The battery pack
Humidity shall withstand without degradation 85% relative No critical damage.
humidity, non-condensing.

7.3 Safety Performance

Refer to the safety certification report.

7.4 Package Drop Test

Condition

Standard

wooden board.
*Height:76cm

*Drop directions: All 6 sides and 4 corners on to 3cm thickness

*Number of drops:1 time for each direction. 2cycles(total 20 times)

No crack. No defective part.
No part removal. No
malfunction. No capacity
variation.

Operating and Non-Operating: The battery pack shall withstand
without degradation 95% relative humidity, non-condensing.

No critical damage.

8. Charge State of Battery Pack before at delivery

The battery pack voltage shall be shipped in 45% ~ 55% charged state

17
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9. Handling Instructions

The following hazard alert signals and words must appear in user manuals and / or instructions for users.

HANDLING INSTRUCTIONS
FOR
LITHIUM ION RECHARGEABLE BATTERY

Please read and follow the handling instructions before using the battery.

Improper use of the battery may cause heat generation, fire, explosion, damage, or capacity deterioration

of the battery.

01

02.

03.

04.

05.

06.

07.

A WARNING

. Keep the battery and equipment out of reach of infants/children or pets so that they are not able to

swallow or mistreat the battery by mistake.

In case of ingestion, seek medical advice immediately.

Do not let leaked electrolyte come into contact with eyes or skin.

In such a case, immediately flush the contact area with plenty of water and seek help from a doctor.
If not treated soon, prolonged contact may cause serious injury.

Do not throw the battery into a fire. Do not use or leave it in a place near fire, heaters, or high
temperature sources.

In such a case, the insulator in the battery may be melted, the safety vent and structure may be
damaged, or the electrolyte may catch fire, all of which may cause heat generation, explosion, or
fire.

Do not submerge the battery in water, or wet the battery.

If the protecting device assembled in the battery is damaged, the battery may be charged with an
abnormal current and voltage and may cause an abnormal chemical reaction within the battery,
which may result in the cause of heat generation, explosion, or fire of the battery.

Do not use any battery chargers not specified by the end product. Also, follow the charge conditions
specified by the end product.

If the battery is charged under other conditions (a high temperature, a high voltage/current, or an
altered charger) not specified by the end product, the battery may become over-charged with an
excessive current and cause heat, explosion, or fire with abnormal chemical reactions.

Do not use, charge, or leave the battery in a car under the blazing sun. Such a high temperature may
cause damage of the protecting device in the battery, which may result in an abnormal reaction, and
then heat generation, explosion, or fire.

Do not connect the battery reversed to positive (+) and negative (-) terminals in the charger or
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08.

09.

10.

11

12.

13

equipment.

In case the battery is connected and charged in reverse, it may cause heat generation, explosion, or
fire due to an abnormal chemical reaction.

Do not let the terminals (+ and -) of the battery contact a wire or any metal (like a metal necklace or
a hairpin) with which it carried or stored together.

In such a case, the battery would be shorted and cause an excessive current, which may result in
heat generation, explosion, or fire.

Do not connect the battery directly to an electric outlet or cigarette heater socket in car.

With a high voltage applied, the battery may overheat, explode, or cause fire.

Do not throw or drop the battery.

Strong impacts or shocks may damage the protecting device, which may cause an abnormal

chemical reaction during charging and result in heat generation, explosion, or fire of the battery.

. Do not drive a nail in or piece the battery with sharp objects.

In such a case, the battery may be deformed and shorted, witch which may cause heat generation,
explosion, or fire of the battery.

Do not solder the battery directly.

Heat applied during soldering may damage the insulator of the safety vent and mechanism, which

may result in heat generation, explosion, or fire of the battery.

. Do not disassemble or alter the battery.

The battery is designed with safety mechanism and protecting devices in order to avoid any danger.

If these are damaged, heat, explosion or fire may be caused.
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01.

02.

03.

04.

05.

A CAUTION

Do not put the battery in a microwave, oven, or high pressure container.

Sudden heat may damage the seal of the battery and may cause heat generation, explosion, or fire of
the battery.

Do not leave the battery in a charger or equipment if it generates an odor and/or heat, color and/or
shape changed, electrolyte leaked, or any other abnormalities.

In such a case, immediately take the battery out of the charge or equipment and keep it away from
fire, otherwise, the battery might overheat, explode, or cause fire.

Discontinue charging after specified charging time even if the charge is not complete, otherwise, the
battery might cause heat generation, explosion, or fire.

Do not use the battery in the place where the static electricity (more than the limit of the
manufacturer’s guarantee) occurs. Otherwise, the protecting device in the battery might be damaged
and cause heat generation, explosion, or fire.

Do not use the battery in other than the following conditions; otherwise, the battery might cause

heat generation, damage, or deterioration of its performance.

Operating environment:

When the battery is charged : 0°C ~ 60°C, Humidity: Max 95% RH
When the battery is discharged : -20°C ~ 60°C, Humidity: Max 95% RH
When stored 1 week : -20°C ~ 50°C, Humidity: Max 75% RH

When stored 1 month : -20°C ~ 45°C, Humidity: Max 75% RH

When stored 6 month : -20°C ~ 40°C, Humidity: Max 75% RH

When stored 12 month : -20°C ~ 35°C, Humidity: Max 75% RH
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Spec No.: PW-P3-00-2B0067

Product Revision History
REV. Date Revision Description ORIGINATOR
01 2025-07-18 |First edition Qin Zehua
1.Update 1000cycle >80% @0.2C discharge
02 2025-08-19 [2.Update Certification Qin Zehua
3.Add Pack 2D, Label
1.Change Device Chemistry from LiP to LION
2.Add Design Capacity .
03 2025-09-05 3 Update 0x37 for FVT Qin Zehua
4.Update Label
04 2025-10-13 |Update Certification Qin Zehua
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1. Scope

This specification is made to describe the product, product characteristics and performance, relevant measurement conditions
and methods applied to the Rechargeable Li-ion Battery as specified in following details.

2. Product Name and Product Type
2.1 CosMX Project Name: CYC038
2.2 Model Name: L25X3P73
2.3 Lenovo Part Number/ASM: SB11M89968
2.4 FRU Part Number: 5SB11M90167
2.5 CosMX Part Number: CB030C0000242
2.6 Cell Model: CA705680Q-Q1

3. Pack Configuration
Model Li-ion Battery Pack Lenovo CYC038
Battery Pack 3S1P of CA705680Q-Q1
BMU Solution TI BQY004
Model Name L25X3P73
Firmware Version |Tenpao 2002

Structure

4. Pin Assignment

Pin Terminal Name Definition

Pinl P+ BATTERY PACK + TERMINAL

Pin2 P+ BATTERY PACK + TERMINAL

Pin3 12C_CLK SMBUS CLOCK

Pind 12C_DATA SMBUS DATA

Pin5 TEMP 10k OHM/1% RESISTOR CONNECTED TO GND
Pin6 N/A

Pin7 GND BATTERY PACK GND TERMINAL

Pin8 GND BATTERY PACK GND TERMINAL

5. Measurement Table of Accuracy

Model Li-ion Battery Pack Lenovo CYC038
Item Accuracy Unit Resolution
Charge & Discharge current =2A
0,
Current +1% mA 0.76uV /bit
3840 mV~3900 mV
Voltage +10 mV 0.24mV/bit
o Environment Temp:25°C
Temperature £3°C degC Thermistor is not linear,so there is no direct resolution.
PRODUCT Rechargeable Li-ion Battery REV. 04
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6. Product Specifications

No. Item

Specification

Remark

0.2Cnom charge by 4.5 V/cell and 0.2Cnom

1 Pack Normal Capacity (@0.2C) Typical: 75.00 Wh ( 6411 mAh) discharge rate by at 25°C
.. . - 0.2Cmin charge by 4.5 V/cell and 0.2Cmin
Pack Minimum Capacity (@0.2C) Typical: 73.60 Wh ( 6283 mAh) discharge rate by at 25°C
2 |PACK Config 3S1P
3 |Design Capacity 7500cWh
4 |Nominal Voltage 11.70 V 3.9 V/per cell
Max. allowable charging voltage
5 [Charge Voltage 13.50 V
RT Mode: 4.50  V/per cell
6 |End of Discharging Voltage 9.00 V 3.00 V/percell
A. 1282 mA to 1350V ( 4.50 V/percell) A, 0~15 T
B. 4488 mA to 1350V ( 4.50 V/percell) B. 15~20
. 7693 mA to 12.60 V 420V/ 1l . 20~45 © ick ch:
7 |Standard Charge Method™*' ¢ 769 © ( per cell) and . ¢ C(ch charge)
4488 mA to 1350V ( 4.50 V/percell) Charge time: 0~80% <60 mins
0~100% <120 mins
D. 3206mA to 12.60V ( 4.20 V/percell) D. 45~60 C
8 |Max charge Current 7923 mA Only for safety certification
9 [Pre-charge Current 641 mA Min Veell <3.0V

Continue Power: 80W from 100% SOC to 0% SOC.

10 [Maximum Discharge Power

Peak Power: 100W / 30S from 100% SOC to 10%SOC.

@35C

11 [CB Power

100W

@35C

Operating Temperature and

Charge: 0~60°C
Humidity: 5%~95% RH

12

The tolerance of temperature is + 3°C

Range

Humidity Range Discharge: -20~60°C
Humidity: 5%-~95% RH
1 week: -20~50C
Storage Temperature and Humidit 1 month: -20~45C The battery should cycle once in three month.
13 2 peratu 4 Y 6 month: -20~40C Recommended storage temperature is 25°C of

1 year: -20~35C
Humidity: 5%~ 95% RH

SOC 50%.

14 [Internal Impedance (Initial)

ACIR < 200mQ

1KHz sine wave AC(25C+37C)

[TBD

Residual Capacity:> 70% of initial capacity
Swelling after cycle: < 10%
@ 1000cycles

(Follow Battery Stand quick charge / 0.5C
discharge) at 25+ 5°C

15|Cycle Life

Residual Capacity:> 80% of initial capacity
Swelling after cycle: < 10%
@ 1000cycles

(Follow Battery Stand quick charge / 0.2C
discharge) at 25+ 5°C

16 | Electro-Static Discharge (ESD)

Contact Discharge: +/-8KV

Air Discharge: +/-15KV

Normal operation. No malfunction.
Test equipment:
Rd =330Q, Cs=150pF,
Discharge resistor = 2KQ

17 |Shipping Capacity

RSOC: 45%-55%

18 |Slave Address 0X16
19 | Authentication Method SHA256
20 |Warranty Data 1 year / 750 cycles
21 |Weight Max 263g
Normal mode: < 600uA
. Sleep mode: < 150uA 5
22 |Power consumption - 3800mV/cell at 25+ 5°C
Ship mode: < 100uA
Shutdown mode: < 10uA

Note : Charging current rate adjust by FCC
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7. Gas Gauge Specifications
7.1 SBS Data Information

No. Item Specification Unit Remark
1 |Maker ID 00 09 HEX
2 [Hardware ID 00 38 HEX
3 |F/W Version 0021 HEX
4 |DATA Version 00 02 HEX
5 [0X37 Information 09 00380021 0002 00 HEX
6 [Manufacture name COSMX 2025 -
7 |DeviceName LNV-5B11M90167 -
8 |Device Chemistry LION -
7.2 Protection Functin
7.2.1 Recoverable Failure
. . Action i -
No. Items Detection Delay Time Release condition Delay Time
C-FET | D-FET
1 |1st Over Cell Voltage Protection Set: > 4.53 V/eell £10mV 3~5s OFF ON |< 44 V/cell£10mV <2s
Discharge mode &
Temperature 0~15 DegC 12s ON OFF
Set: < 270 V/ecell
5 Dynamic Cutoff & Under Voltage Relax mode or > 310 V/eell £10mV
Protection Discharge mode & Temperature =15 DegC 12s ON OFF & Charge mode
Set: < 2.80  V/eell
All Temperature
s ON OFF
Set: < 2.50  V/eell
> 3.00 Vicell
Relax mode
3 |Shutdown Voltage of Cell 20s OFF OFF -
& Charge mode
Set: < 2.8 V/cell
4 |Over Pre-charge Current Set: > 841 mA 3~5s OFF ON 50 mA 3~5s
5 |1st Over Charge Current Set: > 8470 mA 3~5s OFF ON < 0 mA >16s
6 |1st Over Discharge Current Set: < -11600 mA 3~5s ON OFF > 0 mA >16s
Set: <-11.6A
7 1st Over Discharge Current for Cell Protection threhold is compensated with cell 3~5s ON OFF - >16s
temperature between 55°C~73°C, slope 0.288A/C
Set: <-12.1A
8 1st Over Discharge Current for FET Protection threhold is compensated with cell 3~5s ON OFF - >16s
temperature between 90°C~98°C, slope 0.65A/°C
in Di i Set : <-13.887A (TYP) ;
9 Overload in Discharge Protection (TYP) 3 ladmsec oN OFF ) ~ 16
(H/W) (-11.656A~-16.117A)
L Set : <-29.6A (TYP) ;
10 |Short Circuit in Charge (H/W) 610+400usec | OFF ON - >16s
(-25.813A~-33.42A)
o Set : <-29.6A (TYP) ;
11 |Short Circuit in Discharge (H/W) 610+400usec [ ON OFF - >16s
(-25.813A~-33.42A)
12 |Charge Over Temperature of cell Set: > 60 C 1~3sec OFF ON < 50 C -
13 |Charge Under Temperature of cell Set: < -2 C 1~3sec OFF ON > 2 -
14 |Discharge Over Temperature of cell Set: > 73 c 1~3sec ON OFF < 65 C -
15 |Discharge Under Temperature of cell Set: < -25 C 1~3sec ON OFF > 20 C -
16 |High Temperature Charge start Set: > 50 C - OFF ON < 50 C -
17 |Low Temperature Charge start Set: < 0 c - OFF ON > 0 C -
18 |Over Temperature of FET Set: > 98 C 3~5s OFF OFF < 80 C -
Set: RT_Mode
1o [Fully Charge Protection by taper > 4400  mVicell, 80s OFF | ON - ;
condition
< 321 mA(0.05C)
Set:RT_Mode |
i s
20 |Fully Charged Protection by OCV covi> 4520 mVicell OFF | ON - -
condition
OCV:> 4480  mV/cell 60s
21 |Pre-charge Timeout Set: > 1 Hours - OFF ON > -15 mA >1s
PRODUCT Rechargeable Li-ion Battery REV 04
MODEL CYC038/6411mAh Page 5/14
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7.2.2 Permanent Failure ™¢*
. . Enter PF Mode
No. Items Detection Delay Time (FETs Off) Fuse Blow
2nd Over Voltage
.S ~
1 (H/W, By 2nd IC) Set: > 4.65 V/cell 4~10s YES YES
y [2nd Under Voltage Set:< 1300 mVi/cell 3~5s YES NO
(Cu Deposition Detection)
Safety Over Charge current Set:2 90 °C&
Temperature Charge Current> 25mA
3 10~12sec YES YES
Safety Over Discharge current Set:2 90 °C&
Temperature Discharge Current<-100mA
4 |Safety Overtemperature FET Set: > 120 °C 10~12sec YES YES
Charge FET Failure Current > 150 mA & Charge FET off
5 20~22sec YES YES
Discharge FET Failure Current< -150 mA & Discharge FET off
6 |Open Thermistor Thermistor is open (<-50°C) 10~12sec YES YES
7 |Short Thermistor Thermistor is short (>150°C) 10~12sec YES YES
7.3 Lenovo/Other Feature
No. Item Condition Action Remark
Two ways Entry :
1.By command condition
Write word (0x0000) &(0x 10(100) by cmd(0x34) within 5s C/D-FET
2.By storge time condition OFF
In sleep mode & |Current| <50mA & Storage time> 2 weeks & RSOC<<30% &
1 |Ship Mode No communication

Two ways Exit :
1.By command condition
Write word(0x2000) & (0x4000) by cmd(0x34) within 5s C/D-FET
or ON
2.By communication condition
SMBus communication by (0x16) address from sleep mode

5 |cell imbalance alarm

Detect voltage/
Entry : [Current| <10mA & No communication & temperature by every
Delay time > 20s Ss and current
by every 20s
Four ways Exit :
2 |Sleep Mode 1.SMBus communication
or Detect voltage/
2.|Current| > 10mA temperature/
or current by
3.Charge current>100mA~300mA ,delay time< 1s every 250ms
or
4.Safety Alert /Status
Entry condition: Fully charged & Enable 96 hours function
Exit condition:
3 196 Hours Function 1.96 hours timeout or
2.|Current|>5mA for 30s or
3.|Current|>100mA
The chargging current adjusted by SBS FCC value , charge C-Rate remain
4 |Charge Rate Control by FCC unchanged .Minimum Charging Current = 0.1C
Max cell voltage> 4150mV & (Max cell voltage - min cell voltage )>500mV & set bit10 at Battery Status

charge current>150mA & delay time >60s 0x16

It’s able to be written in any value when it’s 0, The maximum writing

6 |First Used Date and could rewrite to 0 from any value. 0x3F count is 100.
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7.3 Lenovo/Other Feature

No. Item Condition Action Remark

Pre-condition : FUD#0 , or Cycle count>5 or High voltage time>120 hours
Enter condition :

LS1_1:Storage time> 960 hours , or Cycle count >100
LS1_2:Storage time> 1200 hours , or Cycle count >150
LS1_3:Storage time> 1440 hours , or Cycle count 2300

7 | Dual Mode LS1_4:Storage time> 1680 hours , or Cycle count >350
LS1_5:Storage time> 1920 hours , or Cycle count >400
LS2 : SOH<LS2 target SOH
Adjusted time = Actual time * Temperature Modifier * Voltage Modifier where: Temperature Modifier= 2°( (Max Cell
Temp - 25)/10) at 25°C~90°C Voltage Modifier
= 1.0 if Vcell 24470 mV
=0.8if4420 mV < Vcell <4470 mV

Pre-condition : FUD+0 , or Cycle count=35 or High voltage time=120 hours
Enter condition :

T_LS1_1:35% <RSOC< 40% & Rolling day = 7days,

Change charging voltage 4490 mV/Cell in temporary mode to start charging
T_LS1_2:40% <RSOC< 45% & Rolling day = 7days,

Change charging voltage 4480 mV/Cell in temporary mode to start charging
T_LS1_3:45% <RSOC< 50% & Rolling day = 7days,

Change charging voltage 4470 mV/Cell in temporary mode to start charging
T_LS1_4:50% <RSOC< 55% & Rolling day = 7days,

Change charging voltage 4460 mV/Cell in temporary mode to start charging
T_LS1_5:55% <RSOC< 65% & Rolling day = 7days,

Change charging voltage 4450 mV/Cell in temporary mode to start charging

T_LS2: 65% <RSOC<90% & Rolling day = 7days,
Change charging voltage 4400 mV/Cell in temporary mode to start charging
Exit condition : RSOC<<20%

13470 mV/Pack
13440 mV/Pack
13410 mV/Pack
13380 mV/Pack
13350 mV/Pack
13200 mV/Pack

Dynamic Life Span
Al Mode

Pre-condition : FUD#0 , or Cycle count>5 or High voltage time>120 hours
Entry condition:
9 |PI Mode 1.RSOC = 90% for last 14 days
2.RSOC 2 90% & Cell temperature >40°C & 240 hours for last 7 days
Exit condition: 1. RSOC<<50%

10 [Initialize status Initialized bit (Bit 7 of 0x16 CMD set up) is already set when Smbus become enable .

CCV step down threshold: 4520 mV(RT mode)
CCV step down threshold: 4510 mV(LS1-1/T-LS1-1 mode)
CCV step down threshold: 4500 mV(LS1-2/T-LS1-2 mode)
CCV step down threshold: 4490 mV(LS1-3/T-LS1-3 mode)
CCV step down threshold: 4480 mV(LS1-4/T-LS1-4 mode)
CCV step down threshold: 4470 mV(LS1-5/T-LS1-5 mode)
CCV step down threshold: 4420 mV(LS2/T-LS2 mode)
CCYV step current threshold: 0.1C of FCC
Minimum of CCV step current: 0.1C of FCC

11 |CCV Stepdown

CCV step-down relax time: 1sec
Release condition of CCV step down: Discharge current <-50mA or enter DSG mode

Activation of EoL function can be set by parameter (EolEnable =1 ).
0x3C for Last value
0x3D for Calculated value
The EoL remaining time/cycle count calculated based on the prediction results is returned by the 0x3D command.
* EoL remaining time = (EoL target prediction time — current TotalStrageTimeHour)
* EoL remaining cycle count = (EoL target prediction cycle count — current CycleCount)

12 |End Of Life Prediction

1. Ideal FCC value can be updated when fully charge battery pack from RSOC less than 65% by measure minimum pack IR
2. Pack IR is measured by turning off C-FET during charging within RSOC range 65%~75%.

3. During pack IR measurement, C-FET will be turned off for Ssec at each RSOC 1% step.

4. Maximum allowable percentage for ideal FCC change is 10%(comparing previous ideal FCC).

HSFCC Cancelation Condition:

1. Within less than 72hrs after FCC updating by low side FCC learning.
2. Charging current deviation rate larger than 1%

13 |HSFCC Function 3. Charging current lower than 1000mA.

4. When battery pack enter PI/DLS mode.

5. No detecting charging current for 72hrs or more during IR measurement.

6. Charging current more than 7693mA or less than 4488mA during IR measurement at SOC 55%.
7. Cell temperature more than 45degC or less than 20degC during IR measurement at SOC 55%.
8. Detect discharging current more than -5mA during IR measurement.

9. Discharge detection. SBS.AverageCurrent() is lower than OmA.

10. Learned FCC deviation is larger than 10%.

11. SBS.MaxError() is larger than 10% when FC detected.
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8. Mechanical Characteristics

8.1 External Dimension

Dimension Thickness Width Length

Maximum 7.93 mm 59.70 mm 265.30 mm

External Form Figure (all unit in mm)
See next page for drawing details

8.2 Outside Appearance

The surface is smooth. No mechanical damage. The package membrane has no damage or leakage.
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02.2 SOURCE 2: DEREN 560811-005H 5 TEMP 10k OHM/1% RESISTOR CONNECTED TO GND
03. PLASTIC MATERIAL: 5 A
03.1: SONY SPL-TF80LBK (PCR CONTENTS 97%)
04. AFTER ASSEMBLY, REVEAL LINE MISMATCH BETWEEN TOP CASE AND BTM CASE TO BE 0.2 MAXIMUM. 7 GND BATTERY PACK GND TERMINAL
05. CRITICAL DIMENSION (CPK) DIMENSION NOT MARKED WITH REPRESENTS FUNCTIONAL DIMENSION (FAI). 8 GND BATTERY PACK GND TERMINAL
06. FOR ALL UNSPECIFIED DIMENSIONS IN 2D, PLEASE REFERTO 3D FILE. S O TS ST , Pe T NS
07. DIMENSION W/O SPECIFIC TOLERANCE TO FOLLOW TOLERANCE TABLE. SO T— REins I i E COSW( E $ I;E’E%iﬁﬁﬁrﬁcf& LLt‘ dEJ F
10. MATERIALS NEEDS TO MEET ROSH AND HF REQUIREMENT © ”""O%J"t”’??"g’?"%“gg’%”& e " wioy | #80 | G | wees | 458
1. PACK WEIGHT: MAX 263G ' et ke o [moisio [som [ 0o gy | G | e | ek | cer | of |wwe | 258w
: : . NP1 CPKAIRR T (35 PCS) 200<AS300 | £0.25 | 20.30 BB . SRR A
* INPORTANT PARAWETER CPK FOR NPI. 300° F0.30 | 0.3 /% 1 w DEPART PACK % DOCHUENT NUIBER PR-PA-01-0869-001 sz,l A | A% / B1k
R—-PW-MD-RD—-0004-02/A 2 3 4 T T 5 6 7 KEETHESRAT
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8.3 Label

nder license.

&&
Li-ion 00

UK contact:Lenovo, 3rdFloor, Temple amboro UK E v = ERZEUSIDIA

Il Background color : Pnatone black C
[ Text color :White

( )

7g S8 X XXXXXXX, AT AR EEHER -
1S 16046 (Part 2)IEC 621332

£ 1. EELOGOERENR
RGO 2. LOGO& “X" AMBIMERS, FHHTFE7=.

www.bis.gov.in
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COSMX5i@F ZHUHAI COSMX BATTERY CO., LTD.

8.4 Battery Barcode

fmAgEm -
85 PPPPPPPPPP HHHH YMD SSSS

£01-021 : 85, EEMRH ;

%03-12fi : EAPPPPPPPPPPRR, EIEXH, RIEERIETS Lenovo Production P/N & Lenovo FRUP/N ;
%#13-161iL . B AHHHHER R, E=E{XH (Lenovo Header Code) ;

B0 Y, RRETENR, BEMBE—MNHFTR, EIRT20215F, 2K720224...)
F186L - M, REREFAHB, (-9ABHFI-9FR, 10-128 HFBA-CER)

819 : D, RERE~HH, (-9BR#HF1-9%FR, 10-31BBAFEH/A-ZLRR,10=A; 11=B; 12=C; 13=D; 14=E; 15=F,; 16=G; 17=H
18=J; 19=K; 20=L; 21=M; 22=N; 23=P; 24=R; 25=S; 26=T; 27=V, 28=W; 29=X, 30=Y; 31=Z; H+# “,0,Q,U" F4M)
#20-231i : SSSS, KFEF= K (Serial Number), 32

+ 1st S: Serial Number4: (0123456789ABCDEFGHJKLMNPRSTVWXYZ, E# “,0,Q,U" B&5M)

+ 2nd S : Serial Number3: (0123456789ABCDEFGHJKLMNPRSTVWXYZ, H& “,0,Q,U" B&45h)

* 3rd S: Serial Number2: (0123456789ABCDEFGHJKLMNPRSTVWXYZ, H& “,0,Q,U" &M
+ 4th S: Serial Number1: (0123456789ABCDEFGHJKLMNPRSTVWXYZ, E& “1,0,Q,U" B&45M)

+ Maximun Volume Per Date Will Be 65,535 By Serial Numbering,

’

’

’
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9. Overall Protection Function
The electrolyte may be decomposed if a lithium ion secondary cell is subjected to a voltage higher than the
allowable voltage or is charged with an excessive current, which may be resulted in safety problems.
Cell: TCO for polymer and prismatic.
Built-in control circuit: Have built-in control circuit for overcharge prevention function, over discharge prevention function, reverse
polarity prevention function, high temperature prevention and prevent pack being used other than intended usage.

10. Packing
Packing form: Determined through discussion with the circuit.
Indication: Indication following items on the package box where can easily be seen.
- Name.
- Packed quantity.
- Shipping date.
- Manufacturer’s name. (Or trade mark or abbreviation)

11. Time of Product Storage
The time of product storage will be 21 days before the product leave factory.

12.  Guarantee Period of Quality
Guarantee period of quality is 24 months after sold.

13.  Product Responsibility Agreement

The customers must abide by the Product Specification and remarks in using the cells manufactured by Zhuhai CosMX Battery Co.,
Ltd. The misuse may cause cell heat, fire or rupture. CosMX will NOT be responsible for any accident occurred by handling outside of
the precautions in this specification.

Be attention to the package and structure of the polymer lithium ion cell:

a) The case of the polymer lithium ion cell shall be sustained the mechanical impact (collide, dropping, distortion and curve etc.) to
protect the polymer lithium ion cell inside.

* Leakage and short-circuit etc. may be occurred if the cell is suffered strong impact.

* Take care in using the polymer lithium ion cell due to its soft package and is easier to be damaged than metal case cell in suffering
from impact.

b) The polymer lithium ion cell shall be fastened inside the package to avoid the motion in suffering from mechanical impact such
as dropping.

* The cell, PCB and connection wire may be damaged due to the motion of the cell inside the package is suffered from impact such
as dropping etc., if the cell inside the package is not fastness.

* CosMX recommends fastening the wider face of the cell inside the package by adhesive tape.

+ Do not make any damage to the bottom of the cell due to the bottom of polymer lithium ion cell is easy to be damaged in suffering
from impact such as dropping.

¢) Avoid connecting of polymer lithium ion cell with sharp or protruded articles.

* The membrane of polymer lithium ion cell is easy to be damaged by sharp articles, which may be resulted in the leakage of
electrolyte.

* Put an isolated membrane between cell and PCB to avoid them connecting directly if the PCB of cell is put on the surface of the
polymer lithium ion cell.

» Avoid to put sharp articles, protruded part of PCB (PTC, over-current sheet etc.) or connecting wire on the surface of polymer
lithium ion cell directly.

* Avoid concentrating pressure on the cell to fasten the cell during the designing, because the performance of the cell may be
decreased if the cell is extruded in a relative small area.

d) Be attention to the variation of the thickness of polymer lithium ion cell during charge-discharge:

» The thickness of polymer lithium ion cell may be increased a little during charge-discharge, if the design do not consider the
variation of the thickness, the package may be damaged and the performance of the cell may be decreased due to the cell extrudes the
case of cell, connecting wire or cell itself resulted *from the thickness increase.

e) Keep the polymer lithium ion cell away from thermal source:

+ Some performance of polymer lithium ion cell may de decreased if the cell is working or storage beyond the required temperature
range.

f) If the connection of the package case and cap is welded by supersonic, there shall be no gap between case and cap during welding
to avoid the energy created by supersonic welding passing to polymer
lithium ion cell or PCM.

* Polymer lithium ion cell or PCM may be damaged by the energy created by supersonic welding.
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COSMX5i@F ZHUHAI COSMX BATTERY CO., LTD.

14. Handling precautions on Lithium ion secondary cell

To assure product safety, there shall be precautions below.

! Danger

* Use dedicated chargers and follow the specified conditions when charging the cell.

* Use the cell only in the specified equipment.

* Do not heat or put the cell into the fire. Also do not wet the cell.

* Do not use, leave cell close to fire or inside of a car where temperature may be above 60 C. Also do not charge /
discharge in such conditions.

* Do not put or store cell together with metal articles such as necklaces, hairpins, coins, or screws.

* Do not short circuit the (+) and (-) terminals with metal conductors.

* Do not place cell in a device with the (+) and (-) in a reverse way.

* Do not penetrate cell with a sharp articles such as a needle.

* Do not disassemble the cell.

* Do not weld the cell directly.

* Do not use a cell with serious scar or deformation.

* Thoroughly read the user’s manual before use, inaccurate handling of polymer lithium ion cell may results in heat, fire,
explosion, damage or the capacity loss of the cell.

! Warning

* Do not put cell into a heating vessel, washing machine or high-pressure container.

* Do not use cell with primary batteries, or batteries of a different package, type, or brand.

* Stop charging the cell if charging is not completed within the specified time.

* Stop using the cell if abnormal heat, odor, discoloration, deformation or abnormal condition is detected during use,
charge, or storage.

» Keep away from cell immediately when leakage or foul odor is detected.

» Wash well with clean water immediately if liquid leaks onto your skin or clothes.

* If liquid leaking from the cell gets into your eyes, do not rub your eyes. Wash them well with clean water and call
physician immediately.

! Caution
» Store batteries out of reach of children so that they are not accidentally swallowed.
« If younger children use the cell, their guardians should explain the proper handling.
* Be sure to read the user’s manual and cautions on handling thoroughly before using the cell,.
* Batteries have cycle life. Using one new cell the same to the old one to replace it if work time of the equipment using

cell as power sources becomes much shorter than the usual.

* Remove it from the equipment and store in a place with low humidity and temperature if the cell is not used for an
extended period.

* Keep it far away from articles or materials with static electric charges while the cell is charged, used or stored.

» Wipe with a dry clothe before using the cell if the terminals of the cell become dirty.
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COSMX5i@F ZHUHAI COSMX BATTERY CO., LTD.

15. Information of Company

ZHUHAI COSMX BATTERY CO., LTD
No.209, Zhufeng Way, Xinqing Science & Technology Park, Doumen
District, Zhuhai519180, P.R.China
Tel: 86—756—6199909 Fax: 86—756—6199910
Website : www.cosmx.com
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Appendix:
For Certification
ZETHEHR AL
(Safety Operating Parameter) (Battery Pack)
RATED CAPACITY 6283mAh
NOMINAL VOLTAGE 1.7V
TR .
Limited charging voltage ’
BB Z B ov
END OF DISCHARGE VOLTAGE
BlEre g
JUST FOR GB31241 2022 73.6Wh
7o ERREE
JUST FOR GB31241 2022 13.59v
BRI R ca7y
JUST FOR GB31241 2022 .
AT R 1.2566A
RECOMMENDED CHARGING CURRENT )
BAXAEBRK 7.923A(0~45C)
MAXIMUM CHARGING CURRENT 3.142A(45~60°C)
R BRI N
CHARGING TAPER CURRENT ’
HEREHUE -1.2566A
RECOMMENDED DISCHARGING CURRENT ’
BT B B -11.11A (-20~35C)
MAXIMUM DISCHARGING CURRENT -3.142A(35~60°C)
BRI o
RECOMMENDED DISCHARGING POWER
BRI R 100W (-20~35°C)
MAXIMUM DISCHARGING POWER -3.142A(35~60°C)
7o B LA B T roCasoC
OPERATING CHARGING TEMPERATURE
OB T AR B T CtoC
OPERATING DISCHARGING TEMPERATURE
o RFE R R 13.59V
OVER VOLTAGE PROTECTION (4.53V£10mV/cell)
R Ry H R 8.40V
UNDER VOLTAGE PROTECTION (2.8V+10mV/cell)
R 7R AR IR 0
OVER CHARGING CURRENT PROTECTION 8.470A22.5%
puR/ ¥y GRS k=R 0
OVER DISCHARGING CURRENT PROTECTION -11.600A1.0%
ERARRER .
OVER CHARGING TEMPERATURE PROTECTION
TR AR R e
UNDER CHARGING TEMPERATURE PROTECTION
R R T
OVER DISCHARGING TEMPERATURE PROTECTION
—F Bﬁm EEA:ZE‘E%#‘ -25°C+3°C
UNDER DISCHARGING TEMPERATURE PROTECTION
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BATTERY PRODUCT SPECIFICATION

DOC NO.:

ISSUED DATE: 20260108

VERSION: v4.0 PAGES: 1 of 31

SPECIFICATION OF RECHARGEABLE Ll-ion

BATTERY FOR APPROVAL
NO. ITEMS DESCRIPTION

1 Customer Lenovo

2 Product Rechargeable Li-ion Battery

3 Product Name Commercial T series 75Wh

4 Model Name L25B3P72

5 ASM P/N SB11M89972

6 FRU P/N 5B11M90171

. 19427336-00 (30%SOC)
! Supplier P/N 19427337-00 (50%S0OC)
8 Cell P/N 19355255-00
SHANGHAI BYD COMPANY LIMITED
Address: N0.999 Xiangjing Road,Songjiang Shanghai,
P.R.China, 201611

9 Supplier
Tel:+86-21-5777 8888
Fax:+86-21-5777 5000
Http://www.byd.com.cn

Prepared Checked Approved
Shenfeng Shan Qingming Yang , .
Boyu Yang Jiafu Zhou Qianwei Zhang
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Revision History

Version Prepared Content updated Date
1 Shenfeng Shan | o, release 2025-07-21
Boyu Yang
Shenfeng Shan 1.. U.pdate 8.1 2D Drawings and 8.2 Label
2 Bovu Yan printing 2025-09-10
YUYang 15 Update 6.4 FET Failure Condition
1. Update 8.1 2D Drawings
3 Shsnfeng Shan | 2. Update 3.15 Battery Information(0x37) 2025-11-18
oyu rang . 6.1.1 FW Ver
1.Update 8.1 2D Drawings and 8.2 Label
4 Shenfeng Shan | . g 2026-01-08

Boyu Yang

2.Update 3.15 Battery Information(0x37)
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1. Scope

The specification describes the requirements for the rechargeable Li-ion battery pack supplied
by Shanghai BYD CO.,LTD. including product specification, function description, design details,
test method, product liability, notice etc.

2. Definition
No. Item Definition
Standard Unless otherwise specified, all tests stated in this document shall be
2.1 i performed at Temperature of 25+2°C and relative ambient humidity of 65
environmental
+30%.
Unless otherwise specified, all electrical tests stated in this document shall
be performed to no less than the following levels of precision:
Measurement ]
99 recision of Charge cut off and discharge cut off voltage: £0.5% of scale
' P . Charge and discharge current: £0.2% of scale
equipment
Impedance: £0.5% of scale
Open circuit voltage (OCV): +1mV
2.3 Ccc-cv Constant current and constant voltage
C-Rate (mA) is usually directed the charge or discharge current as a rate of
2.4 C-Rate(“C”) the rated capacity,in this document ,”"C”’(mA) is defined as a numeral value
of the design capacity of the battery.
Standard This"Standard charge"means charging the battery with specified charge
2.5 Charae method as the actual application (refer to"Limited charging
g voltage”,”"Common Dual Mode Function” .etc for details)
26 Standard The battery discharge to End of discharge voltage with 0.5C constant
' discharge current.
2.7 Rest time The time is needed for 10 minutes after every discharge or charge.
i When the battery contents are forcibly expelled and the battery casing is
2.8 Explosion ,
torn or split.
2.9 Fire The emission of flames.
Unplanned escape of electrolyte, gas or other material from battery,
2.10 Leakage leakage has occurred when a battery loses more than 0.1% of its initial
mass due to loss of internal components.
511 Residual The residual capacity is measured by standard discharging to the cut-off
) Capacity voltage after storage.

Copyright © FinDreams Battery Company Limited
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212

Recovery
capacity

The recovery capacity is the largest 0.2C capacity of three times
standard charge and discharge after storage.

Copyright © FinDreams Battery Company Limited
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3. Product specifications

No. Item Specification
3.1 Cell Type & TCO type 705680&AC85ABD/CP85A-20
3.2 Pack Configuration 3S1P
3.3 Pack Model L25B3P72
3.4 Nominal Voltage 1.7V
Design Capacity:6411mAh, 75 Wh
Minimum Capacity: 6283mAh, 73.6 Wh
Typical Capacity for Label: 6411mAh,75 Wh
3.5 Pack Capacity Rated Capacity for Label:6283mAh, 73.6 Wh
(Test condition: Battery is charged by ltem2.5, then
discharge to 9V with 0.2C constant current)
Reserve Capacity: 300mWh &=10sec
13.50V For RT Mode
13.47V For (T)LS1_1 Mode
13.44V For(T) LS1_2 Mode
3.6 Limited charging voltage 1341V For(T) LS1_3 Mode
13.38V For(T) LS1_4 Mode
13.35V For (T)LS1_5 Mode
13.20V For (T)LS2 Mode
12.90V For Pl Mode
3.7 Upper limited charging voltage 13.5V
1283mA CC to 4.5V/cell, then CV
0~15° C
to 321mA
15~20° G 3205mA CC to 4.5V/cell, then CV
to 321mA
20—45° C 7694mA CC to 4.2V/cell, 4487mA
CC to 4.5V/cell, then CV to 321mA
- Charging Current 45~60° C 3205mA CC to 4.2V/cell, then stop
' (In Different Temperature) Note:
1. Iftemp and cell voltage doesn’t in the charge mode range, the charging current will be
O0mA
2. Hysteresis temperature is 1°C if temperature range changs from others to room
3. Hysteresis voltage is 300mV
15~20°C: When max voltage of the battery cell decreases by 300mV
(4500-300=4200mV) delay 1s, charge current change to 3205mA;
20~45°C: When max voltage of the battery cell decreases by 300mV

Copyright © FinDreams Battery Company Limited
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(4200-300=3900mV) delay 1s, charge current change to 7694mA;
45 ~ 60C : When max voltage of the battery cell decreases by 300mV
(4200-300=3900mV) delay 1s, charge current change to 3205mA;

3.9 Charge Current for Pre-charge Mode | 642mA Min Cell Voltage<3.0V

Continue discharge
power @35°C 80w
100%-0%

30sec discharge
power 100W
@35C100%-10%

3.10 | Max Discharge Power

CB power@35°C 100W

3.11 | End of discharge voltage oV

3.12 | Max Continuous Discharge Current | 8.889A@35°C

Operation humidity
Charge: Initial: 0~50°C; range
3.13 | Operation temperature Continuous: 0~60°C; 10%~95%
Discharge: -20~70°C
Storage . .
Storage period Recovery capacity
temperature
-20 ~+35°C | 1 year >80%
3.14 | Storage temperature
-20 ~+40°C | 6 months >80%
-20 ~ +45°C | 1 month >80%
-20 ~+50°C | 1 week >80%
Maker ID 0008
315 Battery Information(0x37) HW ID 0073
. FW Version 0032
DF Version 0004
3.16 | Authentication Method SHA256
3.17 | Internal impedance <200mQ
3.18 | Pack weight <263g

45%~55% for land & ocean shipment

3.19 | Shipment SOC of Pack
Ipmen ot Fac 20%~29% for air shipment

3.20 | Battery status when shipment SHUTDOWN mode

Copyright © FinDreams Battery Company Limited
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4. Life cycle specification

Definition of cycle

1 cycle is defined when the battery after standard charged(ltem 2.5) /rest
10 minutes, then Standard discharge (ltem 2.6) to End of discharge
voltage/rest 10minutes.

Definition of loading

Standard discharge (Item 2.6)

Definition of charging

standard charged(ltem 2.5)

Ambient temperature

25+2°C

Life cycle specification

80% Energy at 3Years, 800 Cycles
80% Energy at 3Years, 1000 Cycles

Note: 80% Energy=0.2C discharge capacity/minimal capacity(Rated capacity)

=
=

5. Pin assignment

Pin Definition

\ / Pin8-

o=

 —

Pin No. Define Comments
1 P+ P+ Battery Pack + Terminal
2 P+ P+ Battery Pack + Terminal
3 I2C CLK Smbus Clock
4 IC2C_DATA Smbus Data
5 TEMP 10K OHM/1% RESISTOR CONNECTED TO GND
6 N/A
7 GND Battery Pack GND Terminal
8 GND Battery Pack GND Terminal

Copyright © FinDreams Battery Company Limited
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6. Battery Pack Function

6.1 Control IC
No. IC Type Manufacturer Description
bq9004 (FW Ver:ECT-T9004-2003-2C03) is used for
6.1.1 Gas Gauge TI battery management,communication with host through
SMBus interfaces.
) S-8264AAX-18T1U is used for cell over voltage
6.1.2 | 2nd protection IC ABLIC i
protection by hardware.
) uP8306PDX8-H1 is used for cell over voltage protection
6.13 | 2nd protection IC UPI
by hardware.

6.2 Measurement accuracy

Item Accuracy Resolution
Voltage +20mV
i Unless otherwise specified(eg. AFE settings), all
Discharge current/Charge current +1% ] o
electrical tests stated in this document shall be
Temperature +3°C .
: performed to no less than the levels of precision
Delay time(SW) +3%

6.3 Protection Functions (Recovery)

Action
No. Item Parameter Value C.FET | D-FET
Threshold =4540mV
OFF ON
1 Cell over voltage(SwOv1) Delay 3s
Recovery <4400mV ON ON
Threshold <2800mV
Cell under voltage(UV) Delay 125 ON OFF
) @RoomTemp(>15°C and < 2 3000mY AND
40°C) -
& Discharge Current < -50mA Recovery ChargSeOCerent > ON ON
m
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Threshold <2700mV ON OFF
Cell under voltage(UV) Delay 12s
3 @Low Temp(<15°C) 23000mV AND
& Discharge Current < -50mA Recovery Charge Current = ON ON
50mA
Threshold <2800mV ON OFF
Cell under voltage(UV) Delay 12's
4 @High Temp(>40°C) 23000mV AND
& Discharge Current < -50mA Recovery Charge Current 2 ON ON
50mA
Threshold <2500mV ON OFF
Cell under voltage(UV) Delay 5s
5 @AIll Temp >3000mV AND
& Discharge Current < -50mA Recovery Charge Current 2 ON ON
50mA
Threshold <2800mV ON OFF
Cell under voltage(UV) Delay 12s
5 @relax mode
& Discharge Current > -50mA 23000mV AND
Recovery Charge Current 2 ON ON
50mA
Threshold <2800mV OFF OFF
Shutdown voltage of cell Delay 20s
- @RoomTemp(>15°C and < 3000mV
40°C) and Charging more
& Discharge Current < -50mA Recovery | 4 an 5V within 1.6s, ON ON
so as other temps
Threshold <2700mV
Shutdown voltage of cell OFF OFF
8 @Low Temp(15°C) Delay 20s
& Discharge Current < -50mA Recovery 3000mV ON ON
Threshold <2800mV
Shutdown voltage of cell OFF OFF
9 @High Temp( > 40°C) Delay 20s
& Discharge Current < -50mA Recovery 3000mV ON ON
Shutdown voltage of cell Threshold <2800mV OFF OFF
10 @relax mode Delay 20s
& Discharge Current > -50mA Recovery 3000mV ON ON
i Threshold 28463mA
11 Over current in charge OFF ON
(Swocc) Delay 5s
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<-50mAdelay 1s OR
Recovery ON ON
16s passed
<-12111 mA
Threshold
Over current in discharge ON OFF
12 (Swocd) Delay 5s
=50mA delay 1s OR
Recovery ON ON
16s passed
Threshold =60°C
Over temperature in charge OFF ON
13 Delay 2s
(TempAlarmBs )
Recovery <50°C ON ON
Threshold =73°C OFF OFF
14 Over temperature in discharge Delay 25
(CellTemp)
Recovery <65°C ON ON
Threshold <-2°C OFF oN
15 Under temperature in charge Delay 5 s
(TempAlarmBs )
Recovery =0°C ON ON
Threshold =98C
6 Over temperature of FET OFF OFF
(FetTemp) Delay 2s
Recovery <907C ON ON
Threshold =22242.36 A
OFF ON
Dela 3661109
17 AFE OC Chg (HwScc) y % us
<-50mA delay 1s OR
Recovery ON ON
30s passed
Threshold <-16.64+2.08A
ON OFF
Delay 15£10% ms
18 AFE OC Dsg(HwOcd )
=50mA delay 1s OR
Recovery ON ON
30s passed
Threshold <-22.2+2.36A
19 Short circuit(HwScd) ON OFF
Delay 366+10% us
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=50mA delay 1s OR
Recovery mAdelay 1s ON ON
30s passed
2 Precharge Timeout Threshold 60min OFF ON
(PrechargeTO ) Recovery <-5mAdelay 1s ON ON
Threshold =1284mA
OFF ON
01 Precharge Over current Delay 5s
(SwOcpc) <-15mA delay 1s OR
Recovery ON ON
30s passed
Threshold <-15300 mA
m ON OFF
Fast Over Current in
22 | Discharge_Cell Temp(CellFuse)
Delay 5.25s
Recovery 16s passed ON ON
Threshold <-15300 mA ON OFF
Fast Over Current in
23 Discharge_FET Temp Delay 5255
(FetFuse)
Recovery 16s passed ON ON
Threshold 65535min OFF ON
o4 Charge Time Out(ChargeTO)
Recovery <-15mA delay 1s ON ON
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6.4 Permanent Failure Functions (Fuse Blow)

.o Action
No Item Condition
Fuse | C-FE | D-FE
T T
Set:cell voltage< 1.3V
» Delay Time: 2sec — OFF OFF
Cu Deposition
1 ) after wake up from shutdown mode
Detection Recove
very:
i . . — ON ON
By Error Reset Function Detection
Set: Max cell voltage: 4.65+0.025V & Delay
time: 4.5 ~ 6.8sec
(2ndP-IC:S-8264AAX-18T1U)
Second OVP OR
2 Function Max cell voltage: 4.65+0.025V & Delay time: Blow OFF OFF
(H/W) 4.8 ~ 7.2sec(2nd P-IC: uP8306PDX8-H1)
OR
FET temp=130°C
Delay Time: 1sec
Set: Cell Temperature=90TC
Delay Time: 10sec
s 40 &Charge Current =25mA
econ er
3| rterC” OR Blow | OFF | OFF
emperature of -.e Set: Cell Temperature=90TC
Delay Time: 10sec
& Dischage Current <-100mA
S dO Set: FET Temperature=120C
4 econd Lver L emP Blow | OFF | OFF
Temperature of FET | Delay Time: 5sec
Set: C-FET Turn Off & Charge current
C-FET Failure for =250mA and
5 Blow OFF OFF
Charge Battery Voltage - Pack+ Voltage<350mV
Delay Time: 20sec
D-FET Failure for Set: D-FET Turn Off & Discharge current
5 el um it & Discharge cu Blow | OFF | OFF
Discharge <-250mA Delay Time: 20sec
Thermi : T llor FET) T <-46°C
7 ermlstor Open Set S.x(Ce or ) Temperature 6 . OFE OFE
Detection Delay Time: 10sec
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Thermistor Short Set: TSx(Cell or FET) Temperature=150°C
8 . . Blow OFF OFF
Detection Delay Time: 10sec

Set: SOH at 25degC < 20% of DC
& Total FW runtime > 52600hours — OFF OFF
9 Disable Old Weak | g Charging start detected

Batteries Function Recovery:

By Error Reset Function Detection

SBS Current=0

CASE1 Maxcellvoltage: 3890mV ~4090mV
CASE2 Maxcellvoltage: 4090mV ~ 4290mV
DetectionWindow: 60min

Detection: 2 times — OFF OFF
10 Internal Short | cASE 1VoltageDeltaMax: 20mV
Detection CASE 1Voltagemin/minHisTimes: 5times
CASE2VoltageDeltaMax: 25mV

CASE2Voltagemin/minHisTimes: 5times

Recovery:
By Error Reset Function Detection

Set: Max Cell Voltage 4400mV ~ 4500mV
&No Current & Relax time >1800sec
&Max AVCell=2500mV

Delay Time=5min

— OFF | OFF

11 Cell Imbalance
Detection

Recovery:
By Error Reset Function Detection
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6.5 Other Functions Introduction

NO. Item

Condition

Action

SHIP Mode Function
(D-FET OFF Function)

Enter:

1.Write"0x0000"by 0x34

& Write"0x1000"by 0x34
(Command interval smaller than 5s)
OR

2.RSOC < 30%

& No detectable charge or discharge
current

& Storage Time > 14 days

& In Sleep Mode

(Start counting from Sleep Mode)

1. D-FET OFF function 0x34
value changes to 0x0100
from 0x0000

2. Both D-FET and C-FET
turn OFF

Exit:

1.Write"0x2000"by 0x34

& Write"0x4000"by 0x34
(Command interval smaller than 5s)
OR

after waking up from sleep mode.

1. D-FET OFF function 0x34
value changes to 0x0000
from 0x0100

2. Both D-FET and C-FET

2.BMU receives a SMBus communication turn ON

Note:

turning ON/OFF C/D-FET.

w

entry condition.

mode.

10mA

condition.

1. It's necessary to have an interval time that is more than 2sec
between Entry Condition CMD and Exit Condition CMD for

2.  Any SMBus R/W commands are such as read 0x34.

The BMU will go back to normal operation mode after exit ship mode.
4. The D-FET OFF delay time is<400msec when battery meets the

5. The ship mode couldn’t exit by condition 2 before BMU enter sleep

6. The current threshold of exit charge mode or discharge mode is

7. The D-FET ON delay time is<400msec when battery meets the exit
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2 |Sleep Mode

Entry:

1. No Communication
&
2. Current |<10mA
&
3. Delay Time < 20sec
&
4. No specific safety&PF triggered

1. BMU goes to sleep mode
2. C-FET OFF

Exit:

1. Communication with battery
OR

2. |Current|=10mA

OR

3. Power Wake-up Current
2300mA (TYP) ;

Delay Times<1sec

1. BMU goes back to Normal
mode

2. C-FET ON.

(Depends ON present status)

OR
4. Any Safety Alert / Status

Note:

1.BMU can't allow CLK pin High with Data pin Low or CLK pin Low with
Data pin High.

2.The current condition of sleep mode is no matter current direction.
3.The C-FET is turned OFF in sleep mode. Normally, the

current exit condition is in discharge.

4.BMU still can enter sleep mode even CLK and Data pins

are high

3 |0x3F First Used Date

I's able to be written in any value when it's 0, and could rewrite to 0
from any value.

There is no FUD writing counts limitation

[4:0]:Day(1-31)

[8:5]:Month(1-12)

[15:9]: Year(0-127):(Year—1980)

(Year—1980)x512 + Month x 32 + day

4 |0x16 Bit7 Initialized

Bit7= 1: Gauge initialization process has finished, BMU data is stable
and can communicate normally with host through SMBus.

Bit7= 0: Gauge IC is in initializing process; BMU has not finished
initialization after reset.
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SBS Charging Current value will base on the SBS FCC value and
reduce accordingly with the FCC degradation

5 |Charge Rate Control by FCC
Minimum SBS Charging Current is limited to Pre-Charging Current.

Switch charge mode from RT to LS1 mode:
By Cycle Count:

LS1 Step1: Cycle Count 2100

LS1 Step2: Cycle Count 2150

LS1 Step3: Cycle Count 2300

LS1 Step4: Cycle Count 2350

LS1 Step5: Cycle Count 2400

OR

By Hrs at Full Charge:

LS1 Step1: Hrs at Full Charge Value 2960 hrs
LS1 Step2:Hrs at Full Charge Value 21200 hrs
LS1 Step3: Hrs at Full Charge Value 21440 hrs
LS1 Step4: Hrs at Full Charge Value 21680 hrs
LS1 Step5:Hrs at Full Charge Value 21920 hrs

Switch charge mode from LS1 to LS2 mode:

Threshold Condition: SBS FCC < LS2 target value

Common Dual Mode (Minimum of LS2 target threshold: 50% of DC)

Function (Age of LS2 target threshold: 0.75%/month)

(Mode transition at the start of charging)

(LS2 target threshold calculation condition: FUD#0 or Cycle Count =5 or
HiV time 2120hrs )

Temperature Modifier and Voltage Modifier:

Temperature modifier:

= 27((Cell temperature — 25)/10)

The calculation range of this modifier is 25 deg C to 90 deg C

Voltage modifier:

=0.8: If Max Charge Voltage - 100mV < Cell Voltage < Max Charge
Voltage - 50mV

=1.0: If Max Charge Voltage - 50mV < Cell Voltage

The adjusted time is calculated by following formula.
Adjust time = Actual time at high voltage* Temperature modifier *
Voltage modifier
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Actual Voltage Higher than Charging Voltage Prevention:

To Check the OCV value when charge mode change.

1. Enter Permanent Life Span mode

2. Both SBS Charging Voltage()0x15 & Charging Current()0x14 report
OmV and OmA

3. Delay time: 5sec

If OCV voltage value = Charging Voltage Value of current Life Span
mode.

1. SBS RSOC value report 100%

2. FC bit set 1

3. SBS Charging Voltage()0x15 & Charging Current()0x14 report OmV
and OmA

If OCV voltage value < Charging Voltage Value of current Life Span
mode.

1. SBS Charging Voltage()0x15 & Charging Current()0x14 report
current Life Span mode value

2. C-FET turn ON

3. BMU will enter full charge detection at charge mode status

* OCV detection time counter(5sec) will be cleared if detecting the
discharging current during OCV detection period
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7 |Temporary Mode Function

Dynamic Lifespan mode:

Min RSOC in Rolling Time Window DLS (7days)
T-LS1 Step1: 35% < RSOC <40%

T-LS1 Step2: 40% < RSOC < 45%

T-LS1 Step3: 45% < RSOC < 50%

T-LS1 Step4: 50% < RSOC < 55%

T-LS1 Step5: 55% < RSOC < 65%

T-LS2 :65% < RSOC < 90%

Recovery condition:
RSOC < Exit DLS RSOC Threshold (RSOC 20%)

Plugged-in mode:

1. RSOC = Pl RSOC Threshold (90%) in Rolling Time Window PI
(20160min: 14days)

OR

2. Cell temperature is = 40 degc for 40 hours at last 7 days

Recovery condition:
RSOC < Exit PI RSOC Threshold (RSOC 50%)

*Time window are initialized when:FUD#0 or Cycle Count 25 or HiV
time 2120hrs

Actual Voltage Higher than Charging Voltage Prevention:

To Check the OCV value when charge mode change.
1. Enter Temporary mode
2. Both SBS Charging Voltage()0x15 & Charging Current()0x14 report
OmV and OmA
3. Delay time: 5sec

If OCV voltage value = Charging Voltage Value of current Temporary
mode.

1. SBS RSOC value report 100%

2. FC bit set 1

3. SBS Charging Voltage()0x15 & Charging Current()0x14 report OmV
and OmA
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If OCV voltage value < Charging Voltage Value of current Temporary
mode.
1. SBS Charging Voltage()0x15 & Charging Current()0x14 report current
Life Span mode value
2. C-FET turn ON
3. BMU will enter full charge detection at charge mode status

* OCV detection time counter(5sec) will be cleared if detecting the
discharging current during OCV detection period

8 |96 Hour Function

96hrs function enable:

When battery is fully charged

96hrs function disable:

96hours time out.

OR

Discharge current>5mA for duration time (as 30 seconds)
OR

Discharge current>100mA without delay time

Transition to Shutdown State
Condition

By TDA Condition:

1. When TDA bit(bit11 of 0x16 BatteryStatus()) set to “1” ,and keep
10sec or more in discharging state.

2. C/D FET will be turned off within 2 sec

3. BMU detect output voltage for shutdown within 2 sec

4. BMU will enter Shutdown mode
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10

Cell Balancing Function

Cell Balance ON Condition:

Fully charged

&

Max CellV - Min CellV delta >20mV
Delay time: 60sec

Cell Balance OFF Condition:

1. Max CellV - Min CellV delta < 10mV
2. Discharge current detected

3. Minimum cell Voltage = 3800mV
4. SBS AVG current not equal 0

Cell Balance Disable Condition:

1. Fully charged & Max CellV - Min CellV delta = 40mV

2. RSOC = 10% & Max CellV - Min CellV delta =2 100mV

3. Condition1 Max CellV and Condition2 Min CellV is same cell block
Continues detect 5 times

Cell Balance Re-enable Condition:

1. Fully charged & Max CellV - Min CellV delta = 40mV

2. RSOC = 10% & Max CellV - Min CellV delta =2 100mV

3. Condition1 Max CellV and Condition2 Min CellV is different cell block
Continues detect 5 times
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1.HSFCC Learning is based on cell IR measurement and the amount of
charging capacitance to full charge.

BMFW measures cell IR every 1 percent from 60% to 80% of SOC
when pack is charged from lower than 60% of SOC.

Cell IR:

V0: Voltage just before turning off C-FET
V1: Voltage just before turning on C-FET
| : Current just before turning off C-FET
IR =(VO-V1) /I

Operating condition:

Cell Temp:220degc and <45degc.

Changing rate:=0.45C and<1.05C

Charging current 20.05C

More than 72h after FCC updating by low side FCC learning

Max error <10%

When IR Measurement discharge current need less than 5mA

Charging Current need higher than 1000mA

One cycle after exiting PI/DLS mode

Not enter PI/DLS mode

0. Charging Current need be detected within 72hrs during IR
Measurement

11. FCC learning deviation < 10%

12. No discharge detection.(SBS AVG current need higher than OmA)

11 |HSFCC Function

= © 0N O bkwDd-=
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12

EOL Function

The End-of-Life (EoL) Prediction function is to predict the life time of the
battery pack and inform users of the optimal time to replace CRU
batteries.

The degraded level should be determined from the change of cell internal
resistance

BMFW measures cell IR every 5 percent from 55% to 75% of SOC when
pack is charged from lower than 55% of SOC.

Cell IR:

V0:Voltage just before turning off C-FET

V1: Voltage just before turning on C-FET

| : Current just before turning off C-FET
IR =(VO-V1) /I

Operating condition:

Cell Temp: =27.5degc and <52.5degc.

IR: 20mohm and £100mohm

No discharge current during IR measurement

Charge start from RSOC< 55%

SBS AVG Current need > 0.05C during IR measurement
SBS Current need > 1000mA

2

Formula:

Impedance-based FCC

= DesignCapacity * Impedance-based FCC coefficient
(Impedance-based FCC coefficient)

=1.0 + a * (Cycle count) + b * (High-temp.&voltage time) + ¢ *
(Temp-modified Impedance Growth)

*(@a=-1.802*105, b= 7.498*10, c=-0.2569 )

Prediction:

When Impedance-based FCC < Fcc Threshold, calculate the Cycle Count
and Storage Time until EolTargetFcc (degradation to the point where
battery replacement is recommended) is reached by linear regression
(calculated by the least-squares method for both the CycleCount and
Storage Time cases) on 20 buffers of history data for EoL prediction.
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13

Full Charge Detection

By Taper Condition:

Max Cell Voltage = Taper Voltage
&

Average Current < Taper Current
Delay Time: 60sec~90sec

Mode Taper Voltage(mV) Taper Current

RT 4450 0.05C of Nominal Capacity
LS1/T-LS1 Step1 4440

LS1/T-LS1 Step2 4430

LS1/T-LS1 Step3 4420

LS1/T-LS1 Step4 4410

LS1/T-LS1 Step5 4400

LS2/T-LS2 4350

PI 4250

Recovery condition:
RSOC < Exit RSOC Threshold (RSOC 95%)

By Pulse Charge OCV Detection:

Step1: (Turn Off C-FET)

Cell Voltage =2 CV + 20mV continues for 1sec, C-FTE is turned OFF.
Step2: (Turn On C-FET, Not Fully Charge)

If Max Cell Voltage < CV - 20mV continues for 1sec, C-FET is turned
ON.

(Fully Charge)

If Max Cell Voltage = CV - 20mV continues for 60sec, detect Full
charge.

Mode Turn Off C-FET Turn On C-FET Fully Charge (mV)
(mV) (=CV +20mV) | (mV)(<CV-20mV) | (2CV -20mV)
RT 4520 4480
LS1/T-LS1 Step1 4510 4470
LS1/T-LS1 Step2 4500 4460
LS1/T-LS1 Step3 4490 4450
LS1/T-LS1 Step4 4480 4440
LS1/T-LS1 Step5 4470 4430
LS2/T-LS2 4420 4380
PI 4320 4280

Recovery condition:
RSOC < Exit RSOC Threshold (RSOC 95%)
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By CCV step down function:
Max Cell Voltage = CV + 10mV continues for 1sec, CC Step down with
0.1C of SBS FCC

In Normal
Mode CCV Step down Voltage(mV)
RT 4510
LS1/T-LS1 Step1 4500
LS1/T-LS1 Step2 4490
LS1/T-LS1 Step3 4480
LS1/T-LS1 Step4 4470
LS1/T-LS1 Step5 4460
LS2/T-LS2 4410
Pl 4310

Minimum of CC step down value: 0.1C
Released to initial current condition: Discharge current detection or
BMU enter DSG mode(sleep mode)

14

Shutdown cancel Function

Pre-condition:

BMU enter shutdown process

Set:

1.Shutdown delay time passed

2.C/D FET turn off

3.Pack P+ Voltage > SBS charging voltage -200mV
Delay time: 3 sec

Action:

BMU shutdown cancel, BMU return to normal status

Mode SBS Charging Voltage(mV)

RT 13500
LS1/T-LS1 Step1 13470
LS1/T-LS1 Step2 13440
LS1/T-LS1 Step3 13410
LS1/T-LS1 Step4 13380
LS1/T-LS1 Step5 13350
LS2/T-LS2 13200

PI 12900
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7.Safety Operating Parameters for GB 31241-2022

e TS 5 B5th4H L25B3P72
Safety Operating Parameter Symbol Battery Pack
B &
- }EEEBE%.JEEJ_ Ucl 13.5V
(Limited charging voltage)
i [+
. 3% BEEE.J_ Uup 13.5V
(Upper limited charging voltage)
. MR AR Udo 7.5V
(Discharge cut-off voltage)
F Qg 0
m%’\ﬁa& Ude 9.0V
(End of discharge voltage)
WETBER | 7694mA CC to 12.6V, 4487mA CC to 13.5V,
(Recommendation charging current) °r then CV to 321mA
= 32
BARBER lcm 7924mA
(Maximum charging current)
o 32
RERDRR Idr 1283mA
(Recommendation discharging current)
A E BT
(Maximum discharging current) Idm 8.889A
HEFBRPBE
(Over voltage for charge protection) Ucp 4520mViCel
R FEBRPBR
(Over current for charge protection) lep 8463mA
REMBRPBE
(Low voltage for discharge protection) Udp 2800mViCel
‘rj-:iz ™ - 5t
L/JILHEE:'T%?FEE, 1L . Idp 12111mA
(Over current for discharge protection)
N=|
- J:KE}EEE./ME Tem 60°C
(Upper limited charging temperature)
D mE
~ TRARER Tel 0C
(Lower limited charging temperature)
ERREEE
 EREBEE Tdm 70°C
(Upper limited discharging temperature)
RRERE
~ TRERER Tdl -20°C
(Lower limited discharging temperature)
s By 2
}EEE:ESZ:’:EE,/)[L . _ 321mA
(Taper current for charging)
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8.Pack Design
8.1 2D Drawings
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8.2 Label printing
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Lenovo

8.3.PCB Design

Schematic
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9.0thers

9.1 Warranty period:

Warranty period of this product is 12 months from manufacture code, which the battery
should be used accordance with this specification.
9.2 Product liability:

You are kindly requested to use the battery which is delivered from Shanghai BYD CO.,LTD

in strict accordance 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. Shanghai BYD
CO.,LTD will not guarantee against any accidents occurring due to use beyond the content of
this specification.

9.3 Prior notice of change:

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.
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10. Attentions

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.

/N WARNING

1.Do not put the battery into a fire, or heat the battery; do not store the battery under

high temperature environment.

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

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

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

5.Do not disassemble or alter the battery’s’ outside structure.

6.Do not submerge the battery in water, do not wet the battery when store the battery.

/N NOTICE

Battery should be charged and discharged with proper charger, in compliance with correct
operation contents.
1.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.

2.Do not leave the battery in a charger or equipment if it generates an older and/or heat,

changes color and/or shape, leaks electrolyte, or cause any other abnormality.
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3.Do not discharge the battery continuously when it is not charged

/N Caution

1.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.

2.The battery was inspected carefully by QA before shipment to confirm with the specifications.
However, in the case any abnormality of bad smell or heat, etc, arises after purchase, bring it
and communicate with us.

3.For long-term storage, please charge at 50%SOC about in advance.

4.Do not use the battery in other than the following conditions; otherwise, the battery might

cause heat generation, damage, or deterioration of its performance.

Operating environment:
Charge: 0°C ~ +60°C
Standard Discharge: -20°C ~+70°C
Store less than 30 days: -20°C ~ +45°C
Store less than 180 days: -20°C ~ +40°C

Store less than 360 days: -20°C ~ +35°C

Copyright © FinDreams Battery Company Limited
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Customer: Lenovo
Model Name: L25D3P78
Sunwoda P/N: 1002008808381/1002008808401/1002008808432/1002008808442
Lenovo P/N: SB11M89970
FRU P/N: 5B11M90169
Description: Rechargeable Li-ion Battery PACK 3S1P Min 6283mAh

SUNWODA Electronic Co., Ltd.

Huhik: TTARAR IR L XA B TE A A XA 2 5

Address: No.2 Yihe Rd. Shilong Community, Shiyan Street, Baoan District, Shenzhen City,
Guangdong Province, China
TEL: +86-755-27623775

FAX: +86-755-29517078

E.E Check Approval
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Harvey Peng Jed Zhang Shawn Gao
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1.Revision History

No. Date Revision Modification Artificial person Verifier Approver
Frs H 3] A BITNE EPNIIDN HZA fEAEN
1 | 2025-07-22 AO Initial Specification R RN F =i
2 | 2025-09-15 Al Update 0x37 Information to FVT FAY=S KR A =
3 | 2025-11-24 A2 Update 0x37 Information to SIT R KIS =N
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2.Scope
This specification describes the requirements for a Rechargeable Li-ion Battery pack supplied by
SUNWODA Electronic Co., Ltd.

3.Battery Pack Overview
3.1.Cell Main Characteristics

Cell Manufacturer Cell Model Nominal Voltage TypicalCapacity [ Minimum Capacity

LWN 705680H5R 3.9V 6411mAh 6283mAh

3.2.Compliant Communications
Battery is fully SMBus 1.1 agreement compliant.

3.3.Connector Terminals Definition

Terminal Name Description
1 P+ Battery Positive Terminal
2 P+ Battery Positive Terminal
3 CLK SMBus clock interface 1/0 pin
4 DATA SMBus data interface 1/0 pin
5 ID Connect 10Kohm =#1.5% resistor to P-
6 NC NC
7 P- Battery Negative Terminal
8 P- Battery Negative Terminal

Battery pack output port diagram

Pin Number Description DEFINITION

Pinl P+ P+ BATTERY PACK + TERMIMNAL
H . H . Pin 2 P+ P+ BATTERY PACK + TERMIMNAL
Pinl: P+ Pin8: P-
Pin3 12C_CLK SMBUS CLOCK
i i Pin 4 IC2C_DATA SMBUS DATA
Pin 5 TEMP 10k OHM/1% RESISTOR

CONNECTED TO GND

Pin 6 NC /
Pin7 GND BATTERY PACK GND TERMINAL
Ping GND BATTERY PACK GND TERMINAL

Drapho BC54085-50255-1H

Connector DEREN 560211-005H
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4.Production Specification

No. Items Rated Performance Remark
1 Nominal Voltage 11.7V 3.9V/cell
. : 6411mAh 0.2C discharge with 3V/cell cut off voltage at 25
2 Typical Capacity o o ,
75Wh C + 3°C (cell’s spec)
. . 6283mAh 0.2C discharge with 3V/cell cut off voltage at 25
3 Minimum Capacity ,
73.6Wh °C £ 3°C (cell’s spec)
4 Reserve Capacity 500mWh From RSOC=0% to TDA
5 Initial AC Impedance <210mQ 1KHz AC Method
6 Limited Charging Voltage 13.5V Upper limited charge voltage 13.5V
7 End of Discharge Voltage oV 9V—RSOC 0%
1282mA 1282mA CCCV to 4.5V/cell 0°C~15°C
6411mA CC to 4.1V;3205mA R o
64L1lmA CCCV to 4.5V/cell 157C20°C
8 Max Continue Charge Current 7693mA CC to 4.2V;4487mA . .
7693mA CCCV to 4.5V/cell 20°C-45C
3205mA CC to 4.2V/cell,
3205mA then stop; 45°C~60°C
Reset: max cell voltage<3900mV
9 Max Discharge Current 8888mA 35°C(Ambient); Cell surface temperature<<70°C
0 0 N 1 .
10 | Max Continue Discharge Power 80W from SOC 100% to 0A>@°35 C (Ambient); Cell
surface temperature<<70C
0 0 N 1 .
11 Max Peak Discharge Power 100W for 30S from SOC 100% to 0A)@°35 C (Ambient); Cell
surface temperature<70°C
CB Max Discharge Current: IITITmA
12 | CB Maximum Discharge Power 100W @35°C (Ambient) ;Cell surface temperature<
70°C
13 Standard Charge Current 1282mA Cell surface temperature< 70°C
14 Standard Discharge Current 1282mA . peratire=
Storage 1 week -20°C~50°C fthe b K (shiopi
Storage Storage 1 months 20°C-45C If the battery pac (s lipping status)store at over
15 | Temperatur St 5 0 20C20C the 3 months period, it should be recharged.
e orage d months - Humidity<95% RH
Storage 1 year -20°C~35C
0C~60°C+3C  |Humidity<95% RH
16 Operating Temperature Range
(Charge) =0 C+x3C Initial low charge temp
<50C+3TC Initial high charge temp
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17 Operating T_emperature Range 20°C~60C+3C  |Humidity=<95% RH
(Discharge)
18 Over Temperature Protection 6043°C
(Charge)
19 Under Temperature Protection 243°C
(Charge)
5 -
20 Cycle Life Z;gg’o(g;ﬁeat See 10.6 Electrical Characteristics For Detail
21 Battery Pack Weight Max 2639
25%~30% By Air
22 Shipping Capacity
45%-55% By Sea & Land
23 BMU Solution Tenpao_RAJ240047_E108 EC16




5.Standard SBS Commands

BT

No. Function CMD Specification Comments
y |Remaining Capacity 0x0L  |10% of design capacity=750cWh
Alarm
2 |Remaining Time Alarm| 0x02 |10 minutes
3 (Fiﬁgart;]\e/e State Of 0x0D |Remaining Capacity/Full Charge Capacity x 100
4 |Remaining capacity OXOF Shall be 0 when the cell stack voltage reaches
3V/cell
5 [Full charge capacity 0x10 [Update the value when detect the full charge
0°C~15°C 1282mA
15°C~20°C 6411mA
. End of Charge
20°C~45°C 7693mA
6 |Charging current 0x14 Current-320mA
45°C~60°C 3205mA
Precharge current 320mA
0°C~15°C 13500mV
) 15°C~20°C 13500mV
7 [Charging voltage 0x15
20°C~45°C 13500mV
45°C~60°C 13500mV
When the charging capacity exceeds 100% of
8 |Cycle count Ox17 FullChargeCapacity, CycleCount is added to 1
9 |Design Capacity 0x18 [7500cWh
10 [Design Voltage 0x19 |11700mV
11 |Manufacture Name 0x20 [Sunwoda 2025
12 [Device Name 0x21 |LNV-5B11M90169
13 [Device Chemistry 0x22 [LION
. Ship Mode Function.
14 \DFET OFF Function 0x34 " |see 9.3 Ship Mode For Detail,
Maker ID HW ID FW Version Data Version
bytel byteO byte3 byte2 byte5 byte4 byte7 byte6
07 00 B8 0OC 30 00 03 00
Lenovo Spec.
15 Read Battery |nf0. 0X37 - Sct::;‘\ﬁ A0 : Maker ID Al:HWID e FW Version Data Version
e Phase | bytel | byte0 | byte3 | byte2 | byte5 | byted | byte7 | byte 6
EP EVT/SDV XX 00 XX XX 1x 00 XX XX
SP FVT/SIV XX 00 XX XX 2x 00 XX XX
PP SIT XX 00 XX XX 3x 00 XX XX
MV BIT-R/SVT  xx 00 XX XX 01 XX XX
MP SOVP XX 00 XX XX XX 01 XX XX




6.Fuel Gauge Board Current Con8uiribtion

No.

Function

Specification

Comments

1

Cell voltage sensing input leakage current
on each block

<10uA

@3.8V/cell

Circuit Current Consumption

I@ggmg SMD=H < 600uA(typ) Operating mode
I@(S I;Eﬁg: / SMD=L < 200uA(typ) Sleep mode
I(shutdown)

@ SMC / SMD=L

< 15uA(typ)

Shutdown Mode
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7.Fuel Gauge Accuracy

No. |Function Specification Comments

1 [Voltage Accuracy 20mVv @25C

=600mA 30.5%

2 |Current Accuracy <600mMA #3mA

3 |Temperature Accuracy +3C




8.PCBA Protection function (25°C43¢)
8.1.Protection Function (Recovery)

No. Item Threshold

Action

CFET

DFET

4.54V+0.02V / cell
1 |Over Cell Voltage Protection (1st) Delay time: 2Sec~6Sec

Off

On

Reset: <4.4V+0.02V /cell

On

On

Set: <2.70V#0.02V / cell(<157C)
Delay time: 11Sec~15Sec

OR

Set: <2.80V#0.02V / cell(>157C)
Delay time: 11Sec~15Sec

2 |Under Cell Voltage Protection OR

Set: <2.50V#0.02V / cell(for all temp)
Delay time: 4Sec~8Sec

On

Off

Reset: =3.10V#0.02V / cell & Charging
Delay time: 0Sec~3Sec

On

On

Set: <2.70V40.02V / cell(<157C)
Delay time: 19Sec~23Sec

OR

Set: <2.80V#40.02V / cell(>157C)
Delay time: 19Sec~23Sec

3 |Shutdown Voltage of Cell

Off

Off

Reset: Charge Voltage Input

On

On

Set: =600mA
Delay time: 2Sec~6Sec

Off

On

Resetl: Current<-15mA
Delay time: 1Sec

Reset2: Current>-15mA
Delay time<-30Sec

4 [Pre-Charge Over Current Protection

On

On

Delay time: 60mins

Off

On

5 |Pre-Charge Timeout Protection
Reset: Current<<-10mA

On

On

Set: >8.2A+0.2A

Delay time: 2Sec~6Sec
6 |SW Over Charge Current Protection

Off

On

Reset: Current<<-50mA

On

On

10
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Set: >12.5A+0.2A
. ) Delay time: 4Sec~8Sec on oft
7 |SW Over Discharge Current protection
Reset: Current=50mA On On
Set: =16.67A(TYP) (14.2-20.5) on Off
8 |HW Over Discharge Current Protection |Delay time: 27ms+10%
Reset: Delay time<30Sec On On
Set: >33.3A (TYP) (27-35)
9 I(—IlV\/) Discharge Short-Circuit Protection | pejay time: 600us~1500us On Off
st
Reset: Delay time<30Sec On On
Set: >22.2A (TYP) (20.5-27)
10 l;V\:j Discharge Short-Circuit Protection | pejay time: 300us~900us On Off
n
(end) Reset: Delay time<-30Sec On On
11 |Charge Over Temperature Protection of Set: =60€CA3C Off On
Cell Reset: <50€43C On On
1, |High Temperature Charge Start Set: >50€3C Off On
Protection (Charge inhibit function) Reset: <50€43°C On On
13 |Discharge Over Temperature Protection Set: =73€43C Off Off
of Cell Reset: <65€+3C On On
. Set: =98€43C Off Off
14 |Over temperature protection of FET -
Reset: <70€+3C On On
. Set: <-2€43C Off On
15 |Low Temperature Charge Protection -
Reset: =0€13C On On
. . Set: <-20€13C Off Off
16 [Low Temperature Discharge Protection -
Reset: =-15€43C On On
1) Taper Current FC Condition:
Max Cell Voltage >4.45V& Average Current
<<320mA & Delay Time: 80Sec Off on
17 [Fully Charge Protection 2) OCV FC Condition:
Max Cell Voltage >4.48V& Delay Time :
60Sec
Reset: RSOC<<95% On On

11
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8.2.Protection function (Permanent Failure)
Action
No. Item Threshold FUSE CFET DFET
. Set: >4.6V £ 0.02V/ cell
1 |SW Over Voltage Protection (2nd) Delay Time: 4Sec~8Sec Blow Off Off
. Set: >4.65V £ 0.025V / cell
2 |HW Over Voltage Protection (2nd) Delay Time:4.2Sec~7.8Sec Blow Off Off
. Set: =90€43C
3 g\r/g) Temperature Protection of Cell & Charge Current =25mA OR Blow Off Off
Discharge Current =100mA
4 Over Temperature Protection of FET Set: =120 43°C Blow Off Off
(2nd)
Set: D-FET Turn Off
5 |D-FET Failure Detection & Discharge Current =500mA Blow Off Off
Delay Time: 10Sec~13Sec
Set: C-FET Turn Off
6 |C-FET Failure Detection & Charge Current =500mA Blow Off Off
Delay Time:10Sec~13Sec
. . Short Condition: =150€
7 | Thermistor Short Detection Delay Time:10Sec~13Sec Blow Off Off
. . Open Condition: <-46€
8 |Thermistor Open Detection Delay Time: 10Sec~13Sec Off Off
9 |Cu Deposition Detection Set: Cell Voltage <1.3V - Off Off

Delay Time:1Sec~4Sec

12
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9.0ther Function Description
No. Item Condition Action
Pre-Charge Mode Min Cell Voltage <3000mV Charging Current: 320mA
Temp: 0°C~15°C 1282mA CCCV to 4.5V/cell
6411mA CC to 4.1V/cell;
T 1 15°C~20° '
emp: 15°C~20°C 3205mA CCCV to4.5V/cell
Smart Charge Mode
Temp: 20°C~45°C 7693mA CC to 4.2V/cell;
' 4487TmA CCCV to4.5V/cell
3205mA CC to 4.2V/cell, then
. o' —60° Stop;
Temp: 45°C~60°C Reset: max cell voltage<
3900mV
1 Charge Mode

Advanced Charge Profile:

T1(0°C)<T2(10°C)<T5 (15°C) <T6 (20°C) <T3 (45°C) <T4 (60C)

Charging Current

T1 T2 TS T6

Cell Temparature

T3 T4

13
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Sleep Mode

Entry:

1. No Communication

2. |Current()] <10mA

3.No PF and No Safety Alert / Status

BMU goes to sleep mode
C-FET turn off

Exit:
1. Communication with battery OR
2. |Current>10mA OR
3. Abnormal situation:
1)Sbs. Temp>73degC
2)Shs. Temp<-20degC
3)Sbs.FET Temp>98degC
4)Sbs.FET Temp<-20degC
5)Max cellvV>4.54V
6)Min cellvV<2800mV

1. BMU goes back to normal
mode

2. C-FET turn on.

(Depends on present status)

Note:

1. BMU can’t allow CLK pin High with Data pin Low or CLK pin Low with Data pin

High.

2. The current condition of sleep mode is no matter current direction.

3. The C-FET is turned off in sleep mode.
Normally, the current exit condition is discharge.

Shipping Mode
Function

Entry:

1.Write “0x0000” by 0x34 & Write“0x1000” by 0x34
(Command interval less than 5 sec)

OR

2. RSOC<<30%

& No detectable charge or discharge current

& Storage Time>2 weeks

1.D-FET off function 0x34
value changes to “0x0100”
2.Both D-FET and C-FET turn
off

Exit:

1.Write “0x2000” by 0x34 & Write “0x4000” by 0x34
(Command interval less than 5 sec)

OR

2. BMU receives a SMBus Command after waking up
from sleep mode.

1.D-FET off function 0x34
value changes to “0x0000”
2.Both D-FET and C-FET turn
on

Return to normal mode

Note:

It’s necessary to have an interval time that is more than Ssec between entry condition
command and exit condition command for turning on/off C/D-FET.

14
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RSOC<30% storage condition flow chart:

Exit from ship
mode & storage
timer=0

Sleep Mode Entry Condition:
No SMBUS communication

and max current <=10mA
Gauge with delay time >=20s.
entersleep
mode
Yes

Storage Time = Clear storage
Storage Time +1 timer

Storage
Time > 2
weeks

Yes

Shutdown Mode

| D-FET off & I
Storage Time = 0
Common Entry:

1.Min cell voltage continuous <2800mV for 20Sec
&Voltage at PACK pin < 1000mV OR

2. 1.Write 0x0010 to 0x00

2.Write 0x0010 to 0x00

This sequence will be canceled if interval time of
between

Step(a) and Step(b) is over than 5sec

RTC Entry:

1. Battery in shipmode and RSOC <= 5% for 2s with
RTC

function enable.

Turn D-FET and C-FET turn off

Function 2. Battery in sleep mode over 1hour and RSOC <= 2%
with RTC function enable.
3. TDA=1 for 11sec with RTC function enable
(TDA release condition: charge current>50mA and
Vcell>3200mV/cell)
Exit:
Voltage at PACK pin>4V
if the charging voltage co_n_tmu_es to _be_ applied to Pack+ Both D-FET and C-FET turn on:
while the shutdown condition is satisfied, the
. . . Return to normal mode
shutdown will be canceled if Pack+ is equal or larger
than (ChargingVoltage — Cancel ChgVoltOffset)
forCancelDela
96Nrs function enable:
When battery is fully charged
% Ho_urs 96hrs function disable:
Function

96hours time out. OR
Discharge current>5mA for 30Sec OR
Discharage current>100mA for 1Sec

Cell Imbalance
Function

Max cell voltage>4.20V &
(Max cell voltage — Min cell voltage) >500mV &
Current=0mA &Delay time>5mins

Set Bit10 (Cell Imbalance
Alarm) at Battery Status 0x16

15
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7 |Permanent Dual Mode

Permanent Criterion to Enter Capacity
Adiusted Hrs at High Requested Charge Voltage (Approx % of
DM Cycle Count ) v g RT Capacit
oltage pacity)
RT 0 0 13.5vV 100%
LS1-1 100 960 13.47V 99%
LS1-2 150 1200 13.44Vv 98%
LS1-3 300 1440 13.41V 97%
LS1-4 350 1680 13.38V 96%
LS1-5 400 1920 13.35vV 95%
SoH FCC < 50% of DesignCapacity() OR
LS2 |SoH FCC < LS1 to LS2 FCC transition 13.2V 90%
threshold(Min FCC: 54%)
8 |Dynamic Dual Mode
Dynamic Criterion to Enter Capacity
DM RSOC for last 7days Requested Charge Voltage (Approx % of
RT Capacity)
RT RSOC<<35% 13.5V 100%
T-LS1-1 35%<RSOC<<40% 13.47V 99%
T-LS1-2 40%<RSOC<<45% 13.44V 98%
T-LS1-3 45%<RSOC<50% 13.41V 97%
T-LS1-4 50%<RSOC <<55% 13.38V 96%
T-LS1-5 55%<RSOC <<65% 13.35V 95%
T-LS2 65%<RSOC <<90% 13.2V 90%
Exit Condition: RSOC<20%
9 |PI Mode
Capacity
Entry Criterion to Enter Requested Charge Voltage (Approx % of
RT Capacity)
1 RSOC>90% for 14days
5 RSOC>90% for 7days & 12.9V 80%
High Temp(>40°C) for 40hours

Exit condition: RSOC<50%

16
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10.Electrical Characteristics

Standard environmental test condition
Unless otherwise specified, all tests stated in this Product Specification are conducted at below condition:
Temperature : 25C +3<C , Humidity: 5%~ 95% RH

No. |Item Test Method and Condition Criteria
Charging shall consist of charging at a constant current rate of
1282mA until the battery voltage reaches 4.5V/cell. The battery
1 |Standard Charge |shall then be charged at constant voltage of 4.5V/cell while tapering [\
the charge current. Charging shall be terminated when the charging
current has tapered to 320mA
2 \(/)Oplfggzlrcwt After standard charge, measure it within 24 hours Above 11.1V
. i After the standard charge, the battery should be discharged at 0.2C
>
3 |Initial capacity constant current to the cut-off voltage of 3V/cell. 26283mAh
4 |Initial Impedance The battery is fully charged, Wlth 1_|§Hz sine wave AC 4 terminal <210mQ
measurement method to test the initial.
When the battery has completed standard charged, it shall be Residual
5 |Charge retention |disconnected and put aside for 28 Days at 20°C+5°C, Then capacity > 85%
measured the capacity with 0.2 C till 3V/cell. pacity 0
Capacity >70%
Charge battery with specified charge method and discharge battery |of Cmin
6 [Cycle Life with 0.5C current until min cell voltage reaches 3V/cell. Repeat to [Thickness Swelling<

1000cycles, record remained capacity of 1000th cycle.

10% of initial
thickness

17
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11.Safety compliance o
No. |Item Test Method and Condition Criteria
The battery is fully charged in accordance with the standard
charging method, placed in a gravity convection or circulating air .
1 |Heat test oven. The temperature of the oven is to be raised at a rate of (542)° No EprI?rselon, No
C/min to a temperature of (130+2) <C and remain for 30 mins at
that temperature before the test is discontinued.
Short the positive (+) and negative (-) of the pack with copper wire .
2 ,[Ser;(;qr;[niiwveen having a maximum resistance load of 0.1 Q at 20°C35°C and 55°C | L\lrr?orll(ftournleé;ll(rae’e
2°C for 2hoursafter standard charge at 25°C43°C. g
Apply a power supply at a reverse polarity, constant voltage and NO runture. fire
3 |Reverse charge |constant current adjusted to 13.5V/ 7693mA condition at 25°C+3°C ptuire, 1ITe,

and leave it for 24 hours.

smoke or leakage

Constant current and constant voltage 0.5C/13.62V charge for

4 Overcharge 48hours at 25°C+3°C.Then check outside appearance right after No Ie'a kage or
performance prominent breakage
rated charge.
No mass loss (not
Procedure: EXCTedko'l%l)\l
Place the fully charged battery at thermal chamber veont?;g ﬁg’ °
+2° -4082°
5 |Thermal cycling 722 C for 6Hr  -4022°C for 6Hirs disassembly, No

(Transfer time : 30min), 10cycle
take out the battery at (2045)°C for 24hours

rupture No fire

OCV(open circuit
voltage)> 90% of
the initial voltage

18




12.Safety Operating Parameters for‘GB 31241-2022

GAETIESH e F Vb 4

Safety Operating Parameter Symbol Battery Pack

7t A PR 1] L

(Limited charging voltage) Ucl 13.5V

7o PR H

(Upper limited charging voltage) Uup 135V

JFRL A L

(Discharge cut-off voltage) Udo 8.34V

JCFE 2 b FL

(Discharge terminate voltage) Ude oV

HEF 78 L FELR

(Recommendation charging current) ler 1282mA

F5e K 78 L R Max cell voltage >4.20V
i i Icm

(Maximum charging current) &

A7 T LA

(Recommendation discharging current) ldr 1282mA

KT FEL

(Maximum discharging current) ldm 8888mA

Over e i Ucp 4.54V+0.02V/cell

(Over voltage for charge protection)

b 7S HL AR FEL

(Over current for charge protection) Icp 8.2A10.2A

R JCH R L

(Low voltage for discharge protection) Udp 2.80V#0.02V/cell

I AR R R

(Over current for discharge protection) Idp 12.5A40.2A

R A R o imye

(Upper limited charging temperature) Tcm 60°C+3C

- B e iR o imye

(Upper limited discharging temperature) Tdm 60°C+3°C

B 7S R o ioys

(Lower limited charging temperature) Tcl 0C3C

T B B H iR o imye

(Lower limited discharging temperature) Tdl -20C43°C
Hanelg B=N=n vE fF

A SRV 1) f5e e R T i P Trmax 20°C43°C

(Maximum allowable surface temperature)

7o HL AR b FL

(Taper current for charging) - 320mA

19
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13.Safety License

Type Standard

CQcC GB31241-2022

CB IEC60950,IEC62368,IEC62133
CE EN60950,EN62368,EN62133,EN 55032 and EN55024
UL UL60950-1,UL62368,UL2054

BSMI CNS 15364/14857-2

PSE JIS C8712, JIS C8714

KC K62133

BIS 1S16046, IEC62133

No mercury report  [EU Directive 2006/66/EC
MSDS report
MIC

20
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16.Safety Instruction

Warnings

.Use the dedicated charger.

.Keep away from children to avoid any accidents.

.Don’t use the independent charger.

.Don’t leave the battery near the fire or heating source.

.Don’t throw the battery into the fire or in direct sunlightor immerse into the water.
.Don’t penetrate the battery with a sharp object such a needle or driver.

.Don’t impact with heavy objects such as a hammer, weight.

.Don’t throw or drop the battery on the hard floor.

.Don’t disassemble the battery or modify the battery including design or electrical circuit.
.Don’t use seriously cared or deformed battery.

. Leakage of the battery is strictly prohibited to use again.

f liquid leaks ontoyour skin or clothes, wash well with fresh water immediately.

If the battery is needed to be stored for a long period, battery should be removedfrom the application
and stored in a place where humidity and temperature are low.
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1. Scope

This document describes a 3-cell pack specification. This specification is based on the Lenovo

Common Smart Battery System Interface Specification V0.5.

2. Battery Pack Specification

Item | Function Specification Remarks
Li-ion battery
| Cell Type GC-SDC-615780-ROOL/
EMAES GC-SDC-615780-R00H
Nominal 5170mAh/3.87V
Pack Configuration
2 < 3S1P
Bt AHE
Ideal Nominal Capacity Charge: 0.2Cmin CC to 4.45V
e 11.61V, 51 Ah (60.0Wh . .
S| metiaE O1V. STTOmAR (60.0Wh) | 4 45v €V 10 0.05Cmin
Discharge: 0.2Cmin CC to
Ideal Minimum Capacity 3.0V/cell
4 T 11.61V, 5070mAh(58.86Wh) @25:3°C
Typical Capacity Charge: 0.2Cmin CC to 4.45V,
. FRIRB = 161V, 5168mAH (60.0Wh) 4.45V CV to 0.05Cmin
Discharge: 0.2Cmin CC to
Rated Capacity 3.0V/cell
6 ey 11.61V, 5065mAH(58.9Wh) @25:3°C
Charge Limited Voltage
7 13.35V
TR EBPRMIER &
Upper Limited Charge
g | Voltage 13.44V For GB 31241-2022
708 FPREBE
9 End of discharge Voltage oV Stop discharge when one cell
WEBZL |FEB & voltage reach 3.0V
For GB 31241-2022
Temperature : < 15°C of .
' Voltage : 8.1V Stop discharge when one cell
0 Discharge Cut-off Voltage Y voltage reach 2.7V
MEB &L LEEB R For GB 31241-2022
Temperature : > 15°C .
} Stop discharge when one cell
Voltage : 8.4V
voltage reach 2.8V
>0°C Initial low charge temp
<50°C Initial high charge temp
Max. Charge Current 0°C~10°C:
11 | = N :
RAFTEHER 1.034A / charge volt : 13.35V
10°C~15°C:
2.067A / charge volt : 13.35V
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15°C~20°C:

Step1: charge volt: 13.35V /
charge current: 5.168A
Step2: charge volt: 13.35V,
step down charge current per
0.517A by five stage when
max cell > 4.1V until charge
current = 2.584A

Step3: charge volt: 13.35V /
charge current: 2.584A to FC

Note: Delay time of step
down current is 3sec.

20°C~45°C:

Step1: charge volt: 13.35V /
charge current: 6.202A
Step2: charge volt: 13.35V,
step down charge current per
0.517A by five stage when
max cell > 4.2V until charge
current = 3.618A

Step3: charge volt: 13.35V /
charge current: 3.618A to FC

Note: Delay time of step
down current is 3sec.

45°C~60°C:
2.584A / charge volt: 13.35V

(Charge current report OmA,
if max cell voltage > 4.1V ;
Recovery charge:
Temperature < 44°C or Cell
Voltagel..3 <3.9V)

Charging Current is modified by SOH.
The SOH = (Ideal FCC / Design Capacity) * 100 [%]

If SOH > 100% :

Charge Current = Initial Charging Current

If SOH < 100% :

Charge Current = Initial Charging Current * SOH

12

Recommendation Charge
Current

HEEFFTEBER

1.013A

For GB 31241-2022
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Taper Current for Charge

ENRMERE

13 Fsen g FER 0.258A
' 65W 35°C(Ambient)

14 1\'=|/Iax. Discharge Power < 70°C(Cell Interface)
BRI 80W / 30sec (RSOC >10%) ggi‘é(p/;’nvgem)
Max. Discharge Current

15 B e e 7.222A For GB 31241-2022
Recommendation

16 | Discharge Current 1.013A For GB 31241-2022
HEF BB
Initial AC Impedance

17 e <210mQ
Operating Temperature

18 | (Charge) 0°C~60°C Humidity: Max 95% RH
FRIRTERRE
Operating Temperature

19 | (Discharge) 90°C~60°C Humidity: Max 95% RH

(cell surface temp: 70°C max.)

20 s
FERE

-20~50°C (1 week)

Storage Temperature

-20~45°C (1 month)

-20~40°C (6 months)

-20~35°C (1 year)

Humidity: Max 95% RH

Cycle Life

21 . ~
BN Em

Charge: 1.2C CC to 4.2V, CV
to 0.7C, then 0.7C CC to
4.45V, CV to 0.05C

(Voltage adjustment values
with cycle count: Cycles 0-
100: 4.45V to 3.0V, Cycles
101-150: 4.44V to 3.0V,
Cycles 151-300: 4.43V to
3.0V, Cycles 301-350: 4.42V
to 3.0V, Cycles 351-400:
4.41V to 3.0V, Cycles 401-

1000: 4.40V to 3.0V. )

Discharge: 0.5C to 3V
25+ 2°C.

Capacity > 80% of Rated
capacity @1000 cycles
Swelling < 10% @1000 cycles

Pack Weight

22 —
E=

Max 225 ¢
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3. Pack Safety Certification

UL/CUL UL 2054, UL 62368-1
CE EMC EN 55032:2015 + A11:2020
EN 55035:2017+ A11:2020
PSE JIS C 62133-2 2020(J62133-2(2021))
CB IEC/EN 62133-2:2017, IEC/EN 62368-1
KC KC 62133-2:2020
UN UN38.3
TISI TIS 2217-2548
BSMI CNS 15364:102
ccc GB 31241-2022
BIS IS 16046(Part2):2018
MIC QCVN 101: 2020/BTTTT

4. Battery Terminals Definition

Pin No. | Define Comments
1 P+  |Battery Positive Terminal.
2 P+ Battery Positive Terminal.
3 CLK |SMBus Clock interface 1/O pin.
4 DAT [SMBus Data interface I/O pin.
5 Temp |10Kohm Resistor connected to GND
6 N/A |-
7 P- Battery Negative Terminal.
8 P- Battery Negative Terminal.

Note :




Cebh¢pert

Energy Corporation

5. Fuel Gauge Specification

Gauge IC solution: TI BQ9004 & ECT FW

Item | Function

Specification

Comments

Firmware Upgrade
Capability

Firmware must be flash
programmable at the battery
connector

2 Voltage Accuracy

+ 10mV from 2.0V ~ 4.6V
from -20°C~ 80°C

Individual Cell Stack Voltages
shall be communicated
through SBS optional function
registers.

Current Accuracy

+2.5%

4 | Temperature Accuracy

+ 3°C from -20°C ~ 80°C

Remaining Capacity
(0x0f1)

Shall be zero when the cell stack
voltage reaches 9.0V or min cell
voltage reaches 3.0V.

Remaining Capacity
Alarm (0x01)

10% of Design Capacity

Remaining Time Alarm
(0x02)

10 minutes

8 | Reserve Capacity

300 mWh

RSOC 0% to TDA

Charging Current
(0x14)

0°C~10°C:
1.034A / charge volt : 13.35V

10°C~15°C:
2.067A / charge volt : 13.35V

15°C~20°C:

Step1: charge volt: 13.35V /
charge current: 5.168A

Step2: charge volt: 13.35V, step
down charge current per 0.517A by
five stage when max cell > 4.1V
until charge current = 2.584A
Step3: charge volt: 13.35V/
charge current: 2.584A to FC

Note: Delay time of step down
current is 3sec

20°C~45°C:

Stepl: charge volt: 13.35V / charge
current: 6.202A

Step2: charge volt: 13.35V, step
down charge current per 0.517A by
five stage when max cell > 4.2V
until charge current = 3.618A
Step3: charge volt: 13.35V / charge

Normal Charge

8
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current: 3.618A to FC

Note: Delay time of step down
current is 3sec

45°C~60°C:
2.584A / charge volt: 13.35V

(Charge current report OmA, if max
cell voltage > 4.1V ; Recovery
charge: Temperature < 44°C or
Cell Voltagel..3 <3.9V)

Charge current: 0.253A
Min Vcell <3.0V/cell

Pre-charge

OmA

Charge suspend

10

Charging Voltage (0x15)

13.35V

11

Cycle Count (0x17)

When the amount of charge
reaches 100% of the Full charge
Capacity, Cycle Count increases
by 1

12

Fully Charged Bit (bit
5) in Battery Status
Register (0x16)

All of the following conditions
must occur for consecutive 60-s
periods:

Charging (that is, BatteryStatus
[DSG] =0)

AND

AverageCurrent() < 0.258A,
AND

Max Cell Voltagel..3 >
(ChargingVoltage() / number of
cells in series) - 5S0mV

13

Fully Discharged Bit
(bit 4) in Battery Status
register (0x16)

Set: Remaining Capacity() = 0%,
Reset :Remaining Capacity() >20%

14

Full Charge Capacity
(0x10)

During a valid learning cycle, the
new capacity should be learned
when RSOC reach 6%.

15

Cell Stack Voltages

Individual Cell Stack Voltages
should be stored in the Optional
Mfg Functions

16

Device Name (0x21)

LNV-5B11M90173

17

Manufacturer Name
(0x20)

Celxpert 2025

18

AlarmWarning
Broadcast

Disabled
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19 | Stage Version (0x37) 0006-0179-0031-0004

Notes:
1. Charging Current: at normal condition, this register reports normal charge current, but reports “0” once the
fuel gauge IC detects the battery has met at least one of the following conditions:
a. Charging condition not met (temperature out of range, etc.)
b. C-FET and D-FET are shorted and the fuse is blown.

c. Any other abnormal condition.

10
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6. Fuel Gauge Board
6.1 Protection Function

Item Function Activate Condition Release Condition
:> +
|| Over Charge Voltage g‘;ll?geT'h;:_iS;lseg'ozw celland 1y age: < 4.35V£0.02V/cell,
BEABRIBE |5 CpEr o delay time > Isec
HW Over Charge Voltage|Voltage: > 4.65V+0.02V/cell and
2 | Protection Delay Time: 4.8~7.2sec -
FEH I R FREBRIFEEE | Fuse blow
Temperature: < 15°C
Voltage: <2.7V+0.02V/cell and
Delay Time: > 12sec
Over Discharge Voltage | D-FET off Voltage: > 3.1V+0.02V/cell
3 keeps 1sec
REWEBRIFEE Temperature: > 15°C
h t>50mA
Voltage: < 2.8V+0.02V/cell and and Charge current > 50
Delay Time: > 12sec
- D-FET off
Over Current protection 3R FT BRI
Over Qharge Current Charge current: > 6.7A and Current < -50mA, delay > 1sec
Protection Delay time: > 5sec or
AMFTERIP - C-FET off Recovery time : > 20sec
Over D'ischarge Current |Digcharge current: < -9.7A and
Protection Delay time: > 3sec
RN ER R IP - D-FET off
4 Discharge current: <-16.4A ~ -20.6A
HW Discharge Current Typical: -18.5A
Protection and Current > 50mA, delay > 1sec
AR EE R IP Delay time: 27.7~34.3msec or
> D-FET off Recovery time : > 20sec
Discharge current: <-26.3A~ -32.9A
HW Discharge Short- Typical: -29.6A
circuit Protection and
ORI Delay time: 823~1007psec
- D-FET off
1.Current = OmA for 30min. and
2.4350mV < Max Cell Voltage <
4450mV, and
Cell Voltage Tmbalance 3. Max Cell Voltage 1..3 - Min Cell
5 e R R T Yol‘tage 1..3>500mV, delay Time > --
min
—> Battery Status Register (0x16) :
Cell imbalance (bit 10) set 1
- C & D-FET Permanent off

11




Cebh¢pert

Energy Corporation

Over Temperature Protection 3R E fR1F

Initial Charge Condition
Hea TR R ESEHE

Temp > 50°C£3°C - C-FET off

Temp < 50°C£3°C

Temp < 0°C+£3°C, = C-FET off

Temp > 0°C+3°C

Over Temperature
Protection-Charge

Temp: > 60°C+3°C and
Delay Time: > 2sec
- C-FET off

Temp: < 50°C£3°C

Temp: < -2°C+3°C and

N=Rc=H

%EE,/ME'T%?)E Delay Time: Z 2SCC Temp: Z Ooc:t3oc
- C-FET off

Over Temperature Temp: > 90°C+3°C and

Protection-Charge(2") Charge Current > 25mA and N

— s Delay Time: > 10

“RABRERF cay e = e
- Fuse blow

Over Temperature
Protection-Discharge

MR R E IR

Temp: > 73°C+3°C and
Delay Time: > 2sec
- C & D-FET off

Temp: < 65°C+3°C

Temp: <-25°C+3°C and
Delay Time: > 2sec
- C & D-FET off

Temp: > -15°C+3°C

Over Temperature
Protection-Discharge(2"%)

Temp: > 90°C+3°C and
Discharge Current < -100mA and
Delay Time: > 10sec

— B4 N=QE=3

_EBMERERF > Fuse blow

Over Temperature

Protection(FET) Temp: > 98°C+3°C and

ZR eI N B iAE g g Delay Time: > 2sec Temp: <90°C+3°C
- C & D-FET OFF

F

Over Temperature

Protection(FET)(2nd) Temp: >120°C+3°C and

" BFeipm &g Delay Time: = Ssee -
- Fuse Blow

ERIF

C-FET Error Function
REPUNBEERY
(e

C-FET OFF and

Charge Current > 500mA and
Delay Time: > 20sec

—> Fuse blow

D-FET Error Function
IEB AN SRR E R
=P

D-FET OFF and

Discharge Current < -500mA and
Delay Time: > 20sec

—> Fuse blow

Safety Cell Under
Voltage Permanent Fail

ZEEMEREXAHIE

Min Cell Voltage < 1300mV,
Delay > 2sec

12
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Alarm release: -7.95A (<
Over current alarm Alarm current: -8.45A (< 55°C) 55°C)
10 | protection (decrease 250mA/10°C; 55°C~73°C) |(decrease 250mA/10°C;
IR D Delay time: 250 msec 55°C~73°C)
PR =R - ManufAccess (0x00) bit5 set 1 - ManufAccess (0x00) bit5
set 0
CS2 function
11 CS2 ThAE Refer to BMU SPEC --
Condition 1: Condition 1:
The gauge is in RELAX mode * any SMBus communication
(|Current| < 10mA will entry) and —> exit SHIP mode and turn on
RSOC <30% and both CHG and D
Timer > 20160 minutes SG FETs
- enter SHIP mode and turn off both
CHG and DSG FETs
Condition 2: Condition 2:
Ship mode * Host writes word 0x0000 to 0x34  |* Host writes word 0x2000 to
12 | . eaiE » Host writes word 0x1000 to 0x34 0x34
Rl — The two send words sequence must |* Host writes word 0x4000 to
be done within 5 seconds; 0x34
otherwise, the command sequence |— The two send words
is cancelled. sequence must be done
— Enter Ship mode if the Shuo mode within 5 seconds; otherwise,
entry command is sent. No need to | the command sequence is
check [FC] status. cancelled.
- enter SHIP mode and turn off both |2 exit SHIP mode and turn on
CHG and DSG FETs both CHG and DSG FETs
Host writes word The gas gauge returns to
0x0010 to 0x00 within 5 seconds. normal mode when voltage at
or PACK pin (Vinl2) > 2.05V
* Temperature: < 15°C keep 3sec.
Shutdown mode Min cell voltage reaches 2.7V for
13 | ain ges s 20sec and no charge and pack pin
AV (Vin12) < 1V
* Temperature: > 15°C
Min cell voltage reaches 2.8V for
20sec and no charge and pack pin
(Vinl2) <1V

13
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6.2 Fuel Gauge Board Current Consumption

Item | Function Specification Comments

L | umenton aentlodk | <A e
Circuit Current Consumption
I(fpngrl\f/[nélg SMDoH < 450pA Operating mode
glgﬁé / SMD=L S Dlecp mode

i I@(@S};iac / SMD=L = oA Ship mode
gléli\tfgv/vrslMZIiiV) <5pA Shutdown mode
g};ﬁgngMzDi\{Nl V) <3pA Shutdown mode

Normal Mode«
(C-FET On, D-FET On)«

i e

Sleep Mode« Ship Mode«
(C-FET Off, D-FET On)« (C-FET Off, D-FET Off)-

\ Shutdown Mode« /

(C-FET Off, D-FET Off)«

6.3 FC Condition by OCV
Except the primary taper current charge termination detection, a custom charge termination detection
option by checking the OCV voltage is also support. The gauge will detect valid charge termination

either if the primary taper current condition or the custom OCV charge termination condition is met.

The device enters OCV Charge Termination detection stage as following condition:

When max cell voltage > 4470mV for Isec, gauge turn off charge FET and check voltage.

If max cell voltage > 4430mV for 60sec, gauge set the status to Fully Charge.

If max cell voltage <4430mV, gauge turn on charge FET and go back to the beginning of the loop.

Dual Mode | Charge Voltage Turn Off C-FET Turn On C-FET Fully Charge

Normal 4450mV > 4470mV, 1sec <4430mV > 4430mV, 60sec
LSI-1 4440mV > 4460mV, lsec <4420mV > 4420mV, 60sec
LS1-2 4430mV > 4450mV, Isec <4410mV > 4410mV, 60sec
LS1-3 4420mV > 4440mV, lsec <4400mV > 4400mV, 60sec
LS1-4 4410mV > 4430mV, 1sec <4390mV >4390mV, 60sec
LS1-5 4400mV > 4420mV, 1sec <4380mV >4380mV, 60sec
LS2 4350mV >4370mV, 1sec <4330mV >4330mV, 60sec

14
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6.4 Common Dual Mode

The Dual Mode reduce the ChargingVoltage() level based on cycle count or high voltage time at high
temperature of the battery pack. There are three charging voltage modes: RUNTIME (RT) mode,
LIFESPANT1 (LS1) mode, and LIFESPAN2 (LS2) mode. The DUAL Mode start from RT mode, move
to LS1 mode, then move to LS2 mode. Battery will only go from RT —LS1 —LS2.

6.4.1 RUNTIME Mode (RT)
RUNTIME mode keep the same ChargingVoltage() value under different condition.

6.4.2 LIFESPANI Mode (LS1)

In LS1 mode, the ChargingVoltage() can be reduced in five steps. The table below summarizes the

action in LIFESPAN1 mode.

Step Entry Condition ChargingVoltage()
i ime > >
LS1-1 HiTemp Volt time > 960hours, or Cycle Count > 100 Charge Voltage = 13320mV
cycles
i i > >
LS12 HiTempVolt time > 1200hours, or Cycle Count Charge Voltage = 13290mV
150 cycles
- —
1S3 HiTempVolt time > 1440hours, or Cycle Count > Charge Voltage = 13260mV
300 cycles
i ime > >
LS]-4 HiTempVolt time > 1680hours, or Cycle Count Charge Voltage = 13230mV
350 cycles
i i > >
LSL.5 HiTempVolt time > 1920hours, or Cycle Count Charge Voltage = 13200mV
400 cycles

6.4.3 LIFESPAN2 Mode (LS2)
Given the gauge is already in LS1 mode, the entry conditions to LS2 are either or as following:

LS2 transition point =

Init Min FCC - ((Init Min FCC - Floor min FCC) / (Floor age[days] - Init age[days])) * elapsed

day
> Floor min FCC
Step Entry Condition ChargingVoltage()
LS2 | Asabove description Charge Voltage = 13050mV
6.5 DLS & PI Mode

6.5.1 Dynamic Life-Span Mode
The dynamic life span mode controls charging voltage shorter time than Dual mode as temporary.
Permanent mode controls charging voltage as irreversibly. However, this mode can be returned to

permanent mode when SOC will be lower than 20%. Basically, the transition condition is determined

15
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by minimum SOC for last 7days.

Each temporary life span mode controls charging voltage same as Dual mode. (The elapsed time

will be accumulated based on a minute and the state will be changed based on a day.)

These modes can be moved to lower charging voltage mode from current mode.

Also, all modes can exit and move to permanent mode when SOC is lower than 20%, or power on

reset, or shutdown or exit ship mode or exit PI mode or receive Force exit command or F/W update.

Permanent mode

Min SOC
Last 7days RT LS1-1 LS1-2 LS1-3 LS1-4 LS1-5 LS2
X>90 PI Pl PI Pl Pl Pl PI
65=<X<90 T-LS2 T-LS2 T-LS2 T-LS2 T-LS2 T-LS2 -
55=<X<65 T-LS1-5 | T-LS1-5 | T-LS1-5 | T-LS1-5 | T-LS1-5 - -
50=<X<55 T-LS1-4 | T-LS1-4 | T-LS1-4 | T-LS1-4 - - -
45 =< X< 50 T-LS1-3 | T-LS1-3 | T-LS1-3 - - - -
40 =< X <45 T-LS1-2 | T-LS1-2 - - - - -
35=<X<40 T-LS1-1 - - - - - -
X <35 - - - - - - -

X <50 (Pl mode)
X < 20 (DLS mode)

Return to Permanent Mode (RT/LS-x) as Defined by Cycle Count / Hrs High

Voltage

6.5.2 Plugged-In Mode

Plugged in mode controls Charging voltage for AC adapter connected condition.

If user is using PC with AC adapter always, PI reduce charging voltage and cell voltage. When

SOC is over 90% and no current flowing, PI is monitoring AC connect condition and that condition

continues for 14 days, PI reduce charging voltage as 80% of OCV. Also, PI reduce cell voltage to

80% of OCV by cell balancing resistor and execute cell balancing control. Each cell voltage

difference will be SmV. Once transition has started, that transition should be completed if any

charging or discharging is happened.
When SOC will be lower than 50%, PI mode is finished.

Also, PI has another entering condition. In last 7 days, SOC or more 90% and over 40°C for 40

hours. The 40 hours is cumulative time, not duration time.

FCC: BMFW reports regular FCC to host. However, BMFW should have internal FCC for Charging
control and that value will be reduced to 80% from regular FCC. Also, the internal FCC apply to

Transition and PI mode.

16
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SOC >=90% for 14 days(336h)
And Battery Current =0
Or Cell temperature is Higher than 40°C for 40 hours at last 7 days

Transition
Reduce ChargingVoltage &
Discharge cell capacity

Permanent
mode

Power on reset
Or shutdown
Or exit ship mode

Or exit DLS mode Reduce cell capacity to
Or receive Force exit command 80% by cell balancing
SOC is lower than 50% Or F /W update resistor.

Or writing First used date

Or power on reset
Or shutdown

Or exit ship mode
Or exit DLS mode

Or receive Force exit command
Or F /W update

Or writing First used date

v

Pl mode

6.6 96hr Function
The battery support Remaining Capacity holding feature and called it 96hrs function.

When battery meet FC condition and stay at relax mode, Remaining Capacity would be held for
96hrs. After this setting timer, gauge will do a smoothly Remaining Capacity updating as gauge
calculation.

This function will exit as follow either one of below condition:

»  Discharge current < -5mA for 30sec.

»  Discharge current < -100mA for 1sec.

6.7 TDA (Terminate Discharge Alarm) Shutdown Condition
When TDA bit (bitl1 of Ox16 BatteryStatus) will be set to “1” then keep 10 seconds or more in

discharge state, C/D FET will be turned off within 2 seconds. Then BMU will enter shutdown within 2

seconds.

17
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7. Environmental and Reliability Specification
7.1Electrical Performance

Item Condition Standard

ESD Setup of electric discharge gun : 330 ohm, 150Pf

Susceptibility Air : £15kV, Contact : £15kV, 25times each No critical damage

7.2 Environment Characteristic

Item Condition Standard
Performance in high Communication and charge / discharge must be .\
) o No critical damage.
temperature certified at 40°C.
Performance in low Communication and charge / discharge must be ..
. o No critical damage.
temperature certified at 0°C.
. Method: Batteries shall be stored at a pressure of
Altitude . . .
. : 11.6Kpa or less for at least six hours at ambient No critical damage.
Simulation

temperature 20+5°C.

Operating and Non-Operating: The battery pack
Humidity shall withstand without degradation 85% relative No critical damage.
humidity, non-condensing.

7.3 Safety Performance
Refer to the safety certification report.

7.4 Package Drop Test
Condition Standard
*Drop directions: All 6 sides and 4 corners on to 3cm thickness No crack. No defective part.
wooden board. No part removal. No
*Height:76cm malfunction. No capacity

*Number of drops:1 time for each direction. 2cycles(total 20 times) variation.

Operating and Non-Operating: The battery pack shall withstand

. . . - ) No critical damage.
without degradation 95% relative humidity, non-condensing. g

8. Charge State of Battery Pack before at delivery
The battery pack voltage shall be shipped in 45% ~ 55% charged state
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9. Handling Instructions

The following hazard alert signals and words must appear in user manuals and / or instructions for users.

HANDLING INSTRUCTIONS
FOR
LITHIUM ION RECHARGEABLE BATTERY

Please read and follow the handling instructions before using the battery.

Improper use of the battery may cause heat generation, fire, explosion, damage, or capacity deterioration

of the battery.

01

02.

03.

04.

05.

06.

07.

A WARNING

. Keep the battery and equipment out of reach of infants/children or pets so that they are not able to

swallow or mistreat the battery by mistake.

In case of ingestion, seek medical advice immediately.

Do not let leaked electrolyte come into contact with eyes or skin.

In such a case, immediately flush the contact area with plenty of water and seek help from a doctor.
If not treated soon, prolonged contact may cause serious injury.

Do not throw the battery into a fire. Do not use or leave it in a place near fire, heaters, or high
temperature sources.

In such a case, the insulator in the battery may be melted, the safety vent and structure may be
damaged, or the electrolyte may catch fire, all of which may cause heat generation, explosion, or
fire.

Do not submerge the battery in water, or wet the battery.

If the protecting device assembled in the battery is damaged, the battery may be charged with an
abnormal current and voltage and may cause an abnormal chemical reaction within the battery,
which may result in the cause of heat generation, explosion, or fire of the battery.

Do not use any battery chargers not specified by the end product. Also, follow the charge conditions
specified by the end product.

If the battery is charged under other conditions (a high temperature, a high voltage/current, or an
altered charger) not specified by the end product, the battery may become over-charged with an
excessive current and cause heat, explosion, or fire with abnormal chemical reactions.

Do not use, charge, or leave the battery in a car under the blazing sun. Such a high temperature may
cause damage of the protecting device in the battery, which may result in an abnormal reaction, and
then heat generation, explosion, or fire.

Do not connect the battery reversed to positive (+) and negative (-) terminals in the charger or
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08.

09.

10.

11

12.

13

equipment.

In case the battery is connected and charged in reverse, it may cause heat generation, explosion, or
fire due to an abnormal chemical reaction.

Do not let the terminals (+ and -) of the battery contact a wire or any metal (like a metal necklace or
a hairpin) with which it carried or stored together.

In such a case, the battery would be shorted and cause an excessive current, which may result in
heat generation, explosion, or fire.

Do not connect the battery directly to an electric outlet or cigarette heater socket in car.

With a high voltage applied, the battery may overheat, explode, or cause fire.

Do not throw or drop the battery.

Strong impacts or shocks may damage the protecting device, which may cause an abnormal

chemical reaction during charging and result in heat generation, explosion, or fire of the battery.

. Do not drive a nail in or piece the battery with sharp objects.

In such a case, the battery may be deformed and shorted, witch which may cause heat generation,
explosion, or fire of the battery.

Do not solder the battery directly.

Heat applied during soldering may damage the insulator of the safety vent and mechanism, which

may result in heat generation, explosion, or fire of the battery.

. Do not disassemble or alter the battery.

The battery is designed with safety mechanism and protecting devices in order to avoid any danger.

If these are damaged, heat, explosion or fire may be caused.
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01.

02.

03.

04.

05.

A CAUTION

Do not put the battery in a microwave, oven, or high pressure container.

Sudden heat may damage the seal of the battery and may cause heat generation, explosion, or fire of
the battery.

Do not leave the battery in a charger or equipment if it generates an odor and/or heat, color and/or
shape changed, electrolyte leaked, or any other abnormalities.

In such a case, immediately take the battery out of the charge or equipment and keep it away from
fire, otherwise, the battery might overheat, explode, or cause fire.

Discontinue charging after specified charging time even if the charge is not complete, otherwise, the
battery might cause heat generation, explosion, or fire.

Do not use the battery in the place where the static electricity (more than the limit of the
manufacturer’s guarantee) occurs. Otherwise, the protecting device in the battery might be damaged
and cause heat generation, explosion, or fire.

Do not use the battery in other than the following conditions; otherwise, the battery might cause

heat generation, damage, or deterioration of its performance.

Operating environment:

When the battery is charged : 0°C ~ 60°C, Humidity: Max 95% RH

When the battery is discharged : -20°C ~ 60°C, Humidity: Max 95% RH

When stored 1 week : -20°C ~ 50°C, Humidity: Max 95% RH

When stored 1 month : -20°C ~ 45°C, Humidity: Max 95% RH

When stored 6 months : -20°C ~ 40°C, Humidity: Max 95% RH

When stored 12 months : -20°C ~ 35°C, Humidity: Max 95% RH.
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Product Revision History
REV. Date Revision Description ORIGINATOR
01 2025-07-18 |First edition Qin Zehua
02 2025-08-08 |Add Pack 2D. Label Qin Zehua
03 2025-08-19 [Update Label Qin Zehua
1.Add Design Capacity
2.Update 0x37
04 2025-09-05 |[3.Add Cycle Life in 0.2C diacharge condition Qin Zehua
4.Adjust Device Chemistry
5.Update Label
05 2025-09-19 [Update Recommended discharge current Qin Zehua
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1. Scope

This specification is made to describe the product, product characteristics and performance, relevant measurement conditions
and methods applied to the Rechargeable Li-ion Battery as specified in following details.

2. Product Name and Product Type
2.1 CosMX Project Name: CYC037
2.2 Model Name: L25X3P72
2.3 Lenovo Part Number/ASM: SB11M89967
2.4 FRU Part Number: 5B11M90166
2.5 CosMX Part Number: CB030C0000241
2.6 Cell Model: CA615680F-Q1

3. Pack Configuration

Model Li-ion Battery Pack Lenovo CYC037
Battery Pack 3S1P of CA615680F-Q1

BMU Solution TI BQ9004
Model Name L25X3P72
Firmware Version |Tenpao 2002

Structure

4. Pin Assignment

Pin Terminal Name Definition

Pinl P+ BATTERY PACK + TERMINAL

Pin2 P+ BATTERY PACK + TERMINAL

Pin3 12C_CLK SMBUS CLOCK

Pind 12C_DATA SMBUS DATA

Pin5 TEMP 10k OHM/1% RESISTOR CONNECTED TO GND
Pin6 N/A

Pin7 GND BATTERY PACK GND TERMINAL

Pin8 GND BATTERY PACK GND TERMINAL

: el ||

Pin 1

5. Measurement Table of Accuracy

Model Li-ion Battery Pack Lenovo CYC037
Item Accuracy Unit Resolution
Charge & Discharge current =2A
+ 0,
Current 1% mA 0.76uV /bit
3840 mV~3900 mV
+
Voltage 10 mV 0.24mV bit
Environment Temp:25°C
:t O,
Temperature 3%C degC Thermistor is not linear,so there is no direct resolution.
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6. Product Specifications

No. Item Specification Remark
1 Pack Normal Capacity (@0.2C) | Typical: 60.00 Wh (5168 mAh) 0.2Cnom ‘Eﬁ:iﬁzrzz f;t‘: t:; / 25121 ;‘fcd 0.2Cnom
Pack Minimum Capacity (@0.2C) | Typical: 58.90 Wh  ( 5065 mAh) 0.2Cmin ‘;?:Zﬁzrzz f;t‘: ;; / Zflzl ;fcd 0.2Cmin
2 |PACK Config 3S1P
3 |Design Capacity 6000 cWh
Nominal Voltage 11.61 V 3.87 V /per cell
Max. allowable charging voltage
5 [Charge Voltage 1335V
RT Mode: 4.45 V/percell
6 |End of Discharging Voltage 9.00 V 3.00 V/percell
A. 1034 mA to 1335V ( 4.45V/percell) A, 0~15 T
B. 3619mA to 1335V ( 445V /percell) B. 15~20 <C
7 |Standard Charge Method ™' C. 6204 mA to 12.60 V ( 4.20 V/percell ) and C. 20~45 °C(Quick charge)
3619 mA to 13.35V ( 4.45V /percell) Charge time: 0~100% <120 mins
D. 2585mA to 12.60V ( 4.20 V/percell) D. 45~60 C
8 |Max charge Current 6390 mA Only for safety certification
9 |Pre-charge Current 517 mA Min Veell < 3.0V

Continue Power: 65W from 100% SOC to 0% SOC.

Humidity Range

Discharge: -20~60C
Humidity: 5%~95% RH

10 [Maximum Discharge Power @35C
Peak Power: 80W / 30S from 100% SOC to 10%SOC.
11 [CB Power 30W @35C
Charge: 0~60°C
i Humidity: 5%~95% RH
12 Operating Temperature and Yo > The tolerance of temperature is = 3°C

Storage Temperature and

13 Humidity Range

1 week: -20~50°C

1 month: -20~45°C

6 month: -20~40C

1 year: -20~35C
Humidity: 5%~ 95% RH

The battery should cycle once in three month.
Recommended storage temperature is 25°C of
SOC 50%.

14 |Internal Impedance (Initial)

ACIR < 200mQ

1KHz sine wave AC(25°C+ 3C)

15 |Cycle Life

Residual Capacity:> 70% of initial capacity
Swelling after cycle: < 10%
@ 1000cycles

(Follow Battery Stand quick charge / 0.5C
discharge) at 25+ 5°C

Residual Capacity:> 80% of initial capacity
Swelling after cycle: < 10%
@ 1000cycles

(Follow Battery Stand quick charge / 0.2C
discharge) at 25+ 5°C

16 |Electro-Static Discharge (ESD)

Contact Discharge: +/-8KV

Air Discharge: +/-15KV

Normal operation. No malfunction.
Test equipment:
Rd =330Q, Cs=150pF,
Discharge resistor = 2KQ

17 | Shipping Capacity

RSOC: 45%-55%

18 |Slave Address 0X16
19 | Authentication Method SHA256
20 |Warranty Data 1 year / 750 cycles
21 |Weight Max225 g
Normal mode: < 600uA
) Sleep mode: < 150uA .
22 |Power consumption - 3800mV/cell at 25+ 5°C
Ship mode: < 100uA
Shutdown mode: < 10uA

Note : Charging current rate adjust by FCC
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7. Gas Gauge Specifications
7.1 SBS Data Information

No. Item Specification Unit Remark
1 |Maker ID 00 09 HEX
2 [Hardware ID 00 37 HEX
3 |F/W Version 0021 HEX
4 |DATA Version 00 02 HEX
5 [0X37 Information 09 00370021 0002 00 HEX
6 [Manufacture name COSMX 2025 -
7 |DeviceName LNV-5B11M90166 -
8 |Device Chemistry LION -
7.2 Protection Functin
7.2.1 Recoverable Failure
. . Action i -
No. Items Detection Delay Time Release condition Delay Time
C-FET | D-FET
1 |1st Over Cell Voltage Protection Set: > 4.48  Vlcell £10mV 3~5s OFF ON |< 435 V/ell £10mV <2s
Discharge mode &
Temperature 0~15 DegC 12s ON OFF
Set: < 270 V/ecell
5 Dynamic Cutoff & Under Voltage Relax mode or > 310 V/eell £10mV
Protection Discharge mode & Temperature =15 DegC 12s ON OFF & Charge mode
Set: < 2.80  V/eell
All Temperature
s ON OFF
Set: < 2.50  V/eell
> 3.00 Vicell
Relax mode
3 |Shutdown Voltage of Cell 20s OFF OFF -
& Charge mode
Set: < 2.8 V/cell
4 |Over Pre-charge Current Set: > 717 mA 3~5s OFF ON 50 mA 3~5s
5 |1st Over Charge Current Set: > 6830 mA 3~5s OFF ON < 0 mA >16s
6 |1st Over Discharge Current Set: < -9400 mA 3~5s ON OFF > 0 mA >16s
Set: <-9.4A
7 [1st Over Discharge Current for Cell Protection threhold is compensated with cell 3~5s ON OFF - >16s
temperature between 55°C~73°C, slope 0.044A/C
Set: <-9.9A
8 [1st Over Discharge Current for FET Protection threhold is compensated with cell 3~5s ON OFF - >16s
temperature between 90°C~98°C, slope 0.075A/°C
in Di i Set : <-12.03A (TYP) ;
9 Overload in Discharge Protection (TYP) 3 ladmsec oN OFF ) ~ 16
(H/W) (-9.988A~-14.078A)
L Set : <-29.6A (TYP) ;
10 |Short Circuit in Charge (H/W) 610+400usec | OFF ON - >16s
(-25.813A~-33.42A)
o Set : <-29.6A (TYP) ;
11 |Short Circuit in Discharge (H/W) 610+400usec [ ON OFF - >16s
(-25.813A~-33.42A)
12 |Charge Over Temperature of cell Set: > 60 C 1~3sec OFF ON < 50 C -
13 |Charge Under Temperature of cell Set: < -2 C 1~3sec OFF ON > 2 -
14 |Discharge Over Temperature of cell Set: > 73 c 1~3sec ON OFF < 65 C -
15 |Discharge Under Temperature of cell Set: < -25 C 1~3sec ON OFF > 20 C -
16 |High Temperature Charge start Set: > 50 C - OFF ON < 50 C -
17 |Low Temperature Charge start Set: < 0 c - OFF ON > 0 C -
18 |Over Temperature of FET Set: > 98 C 3~5s OFF OFF < 80 C -
Set: RT_Mode
1o [Fully Charge Protection by taper > 4350  mVicell, 80s OFF | ON - ;
condition
< 259 mA(0.05C)
Set:RT_Mode |
i s
20 |Fully Charged Protection by OCV CCViz 4470 mVieell OFF | ON - ;
condition
OCV:> 4430  mV/eell 60s
21 |Pre-charge Timeout Set: > 1 Hours - OFF ON > -15 mA >1s
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7.2.2 Permanent Failure ™¢*
. . Enter PF Mode
No. Items Detection Delay Time (FETs Off) Fuse Blow
2nd Over Voltage
.S ~
1 (H/W, By 2nd IC) Set: > 4.60 V/cell 4~10s YES YES
y [2nd Under Voltage Set:< 1300 mVi/cell 3~5s YES NO
(Cu Deposition Detection)
Safety Over Charge current Set:2 90 °C&
Temperature Charge Current> 25mA
3 10~12sec YES YES
Safety Over Discharge current Set:2 90 °C&
Temperature Discharge Current<-100mA
4 |Safety Overtemperature FET Set: > 120 °C 10~12sec YES YES
Charge FET Failure Current > 150 mA & Charge FET off
5 20~22sec YES YES
Discharge FET Failure Current< -150 mA & Discharge FET off
6 |Open Thermistor Thermistor is open (<-50°C) 10~12sec YES YES
7 |Short Thermistor Thermistor is short (>150°C) 10~12sec YES YES
7.3 Lenovo/Other Feature
No. Item Condition Action Remark
Two ways Entry :
1.By command condition
Write word (0x0000) &(0x 10(100) by cmd(0x34) within 5s C/D-FET
2.By storge time condition OFF
In sleep mode & |Current| <50mA & Storage time> 2 weeks & RSOC<<30% &
1 |Ship Mode No communication

Two ways Exit :
1.By command condition
Write word(0x2000) & (0x4000) by cmd(0x34) within 5s C/D-FET
or ON
2.By communication condition
SMBus communication by (0x16) address from sleep mode

5 |cell imbalance alarm

Detect voltage/
Entry : [Current| <10mA & No communication & temperature by every
Delay time > 20s Ss and current
by every 20s
Four ways Exit :
2 |Sleep Mode 1.SMBus communication
or Detect voltage/
2.|Current| > 10mA temperature/
or current by
3.Charge current>100mA~300mA ,delay time< 1s every 250ms
or
4.Safety Alert /Status
Entry condition: Fully charged & Enable 96 hours function
Exit condition:
3 196 Hours Function 1.96 hours timeout or
2.|Current|>5mA for 30s or
3.|Current|>100mA
The chargging current adjusted by SBS FCC value , charge C-Rate remain
4 |Charge Rate Control by FCC unchanged .Minimum Charging Current = 0.1C
Max cell voltage> 4100mV & (Max cell voltage - min cell voltage )>500mV & set bit10 at Battery Status

charge current>150mA & delay time >1 min 0x16

It’s able to be written in any value when it’s 0, The maximum writing

6 |First Used Date and could rewrite to 0 from any value. 0x3F count is 100.
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7.3 Lenovo/Other Feature

No. Item Condition Action Remark

Pre-condition : FUD#0 , or Cycle count>5 or High voltage time>120 hours
Enter condition :

LS1_1:Storage time> 960 hours , or Cycle count >100
LS1_2:Storage time> 1200 hours , or Cycle count >150
LS1_3:Storage time> 1440 hours , or Cycle count 2300

7 | Dual Mode LS1_4:Storage time> 1680 hours , or Cycle count >350
LS1_5:Storage time> 1920 hours , or Cycle count >400
LS2 : SOH<LS2 target SOH
Adjusted time = Actual time * Temperature Modifier * Voltage Modifier where: Temperature Modifier= 2°( (Max Cell
Temp - 25)/10) at 25°C~90°C Voltage Modifier
= 1.0 if Vcell 24400 mV
=0.8if4350 mV < Vcell <4400 mV

Pre-condition : FUD+0 , or Cycle count=35 or High voltage time=120 hours
Enter condition :

T_LS1_1:35% <RSOC< 40% & Rolling day = 7days,

Change charging voltage 4440 mV/Cell in temporary mode to start charging
T_LS1_2:40% <RSOC< 45% & Rolling day = 7days,

Change charging voltage 4430 mV/Cell in temporary mode to start charging
T_LS1_3:45% <RSOC< 50% & Rolling day = 7days,

Change charging voltage 4420 mV/Cell in temporary mode to start charging
T_LS1_4:50% <RSOC< 55% & Rolling day = 7days,

Change charging voltage 4410 mV/Cell in temporary mode to start charging
T_LS1_5:55% <RSOC< 65% & Rolling day = 7days,

Change charging voltage 4400 mV/Cell in temporary mode to start charging

T_LS2: 65% <RSOC<90% & Rolling day = 7days,
Change charging voltage 4350 mV/Cell in temporary mode to start charging
Exit condition : RSOC<<20%

13320 mV/Pack
13290 mV/Pack
13260 mV/Pack
13230 mV/Pack
13200 mV/Pack
13050 mV/Pack

Dynamic Life Span
Al Mode

Pre-condition : FUD#0 , or Cycle count>5 or High voltage time>120 hours
Entry condition:
9 |PI Mode 1.RSOC = 90% for last 14 days
2.RSOC 2 90% & Cell temperature >40°C & 240 hours for last 7 days
Exit condition: 1. RSOC<<50%

10 [Initialize status Initialized bit (Bit 7 of 0x16 CMD set up) is already set when Smbus become enable .

CCV step down threshold: 4450 mV(RT mode)
CCV step down threshold: 4440 mV(LS1-1/T-LS1-1 mode)
CCV step down threshold: 4430 mV(LS1-2/T-LS1-2 mode)
CCV step down threshold: 4420 mV(LS1-3/T-LS1-3 mode)
CCV step down threshold: 4410 mV(LS1-4/T-LS1-4 mode)
CCV step down threshold: 4400 mV(LS1-5/T-LS1-5 mode)
CCV step down threshold: 4350 mV(LS2/T-LS2 mode)
CCYV step current threshold: 0.1C of FCC
Minimum of CCV step current: 0.1C of FCC

11 |CCV Stepdown

CCV step-down relax time: 1sec
Release condition of CCV step down: Discharge current <-50mA or enter DSG mode

Activation of EoL function can be set by parameter (EolEnable =1 ).
0x3C for Last value
0x3D for Calculated value
The EoL remaining time/cycle count calculated based on the prediction results is returned by the 0x3D command.
* EoL remaining time = (EoL target prediction time — current TotalStrageTimeHour)
* EoL remaining cycle count = (EoL target prediction cycle count — current CycleCount)

12 |End Of Life Prediction

1. Ideal FCC value can be updated when fully charge battery pack from RSOC less than 65% by measure minimum pack IR
2. Pack IR is measured by turning off C-FET during charging within RSOC range 65%~75%.

3. During pack IR measurement, C-FET will be turned off for Ssec at each RSOC 1% step.

4. Maximum allowable percentage for ideal FCC change is 10%(comparing previous ideal FCC).

HSFCC Cancelation Condition:

1. Within less than 72hrs after FCC updating by low side FCC learning.
2. Charging current deviation rate larger than 1%

13 |HSFCC Function 3. Charging current lower than 1000mA.

4. When battery pack enter PI/DLS mode.

5. No detecting charging current for 72hrs or more during IR measurement.

6. Charging current more than 6204mA or less than 3619mA during IR measurement at SOC 55%.
7. Cell temperature more than 45degC or less than 20degC during IR measurement at SOC 55%.
8. Detect discharging current more than -5mA during IR measurement.

9. Discharge detection. SBS.AverageCurrent() is lower than OmA.

10. Learned FCC deviation is larger than 10%.

11. SBS.MaxError() is larger than 10% when FC detected.
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8. Mechanical Characteristics

8.1 External Dimension

Dimension Thickness Width Length

Maximum 6.98 mm 59.70 mm 265.30 mm

External Form Figure (all unit in mm)
See next page for drawing details

8.2 Outside Appearance

The surface is smooth. No mechanical damage. The package membrane has no damage or leakage.
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+l +l + g Lu - O CELL SUPPORT STRUCTURE
22)71.75 £0.20
8 8 8 -— — _—C-COVER SIDE
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S N BATTERY FRAME CELL
@ D-COVER SIDE \MYLAR
SECTION B-B CONNECTOR AS BELOW
- - - SCALE 2 : 1
- T SUPPLIER P/N
—_— DRAPHO BC54085-S0255-1H
(LI IE== === =—a[ [lnses[] 111] DEREN 560811 -005H
T . S CONNECTOR PIN ASSIGNMENT
E
@ PIN NO. [TERMINAL NAME DEFINITION
NOTES: \PK/ DEFORMATION £0.5MM 1 P+ P+ BATTERY PACK + TERMINAL
01. WARPAGE SPECIFICATION : 2 P+ P+ BATTERY PACK + TERMINAL
PLEASE REFER TO 2D DRAWING.
3 I2C CLK SMBUS CLOCK
02. CONNECTOR: =
02.1 SOURCE 1: DRAPHO BC54085-S0255-1H 4 IC2C_DATA SMBUS DATA
02.2 SOURCE 2: DEREN 560811-005H 5 TEMP 10k OHM/1% RESISTOR CONNECTED TO GND
03. PLASTIC MATERIAL: 6 N/A
03.1: SONY SPL-TF80LBK (PCR CONTENTS 97%) 7 GND BATTERY PACK GND TERMINAL
04. AFTER ASSEMBLY, REVEAL LINE MISMATCH BETWEEN TOP CASE AND BTM CASE TO BE 0.2 MAXIMUM.
05. CRITICAL DIMENSION (CPK) DIMENSION NOT MARKED WITH REPRESENTS FUNCTIONAL DIMENSION (FAl). 8 GND BATTERY PACK GND TERMINAL
06. FOR ALL UNSPECIFIED DIMENSIONS IN 2D, PLEASE REFERTO 3D FILE. FEAE\NLESS UTHER WISE SPECIFIED , Ve HET=H] NS
' TRBES = 04 i A A
07. DIMENSION W/O SPECIFIC TOLERANCE TO FOLLOW TOLERANCE TABLE. o o e eI i 5 COSW‘ E $ Zﬁfkjﬁﬁrﬁcfg ft‘dj ;
08. PARTING LINE MISMATCH NOT TO EXCEED 0.20 mm. FAIRRERS (65). GRATHFRAFAIRS) T 7 , e — T B s AT
FIRST ARTIGLE INSPECTION. 0<AS10 | £0.05 | %0.10 WATERIAL WA DRAIN BY HEE DATE en | Y07
09. TOOL DESIGN MUST BE APPROVED BY CUSTOMER. ® BILRRERY (100 o<k | F010| o5 | EERE , &5 . T P~ Than | oo
INPORTANT PARAMETER FOR GNG. s0<h<i0 | Z0.05 | £0.20 TREATNENT WA CHECKED BY B2H DATE PART NAME HEE
10. MATERIALS NEEDS TO MEET ROSH AND HF REQUIREMENT. CPK IR (32 PCS) P77 R e HE 7] af ik = B | s R
11. PACK WEIGHT: MAX 225G % INPORTANT PARAWETER FOR CPK. 120<A<200 | $0.20 | £0.25 QAT TY SCALE Wit PR BY RER DATE / PART Nokgep | CBO00c0000241
. . . NP1 CPK{&L& T (35 PCS) 200<A<~300 +0.25 | $0.30 7 " " W N THER o R -
* INPORTANT PARANETER CPK FOR NPI. 300 £0.30 | $0.35 /& DEPART PACK % DOCUNENT NUIBER FR-pd-01-066-0001 sz,l A | A% / B1k
R-PW-MD-RD-0004-02/A 2 3 4 b g ey 5 6 7 HEBFHEESRAR
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8.3 Label

i TIS 2217-2! [ETE
" Lenovo (Thailand) Limited

uniquement.
un incendie ou une explosion. -

Li-ion 00

ERAREBUFIDIA

Il Background color : Pnatone black C
[ Text color :White

4 )

a2 5% X XXXXXXX, AT AR EEFER -
1S 16046(Part 2)/IEC 621332

iE 1. EELOGOERENR ;
RO 2. LOGO& “X" AWMBBINERTS, FAHFE.

www.bis.gov.in

\. J
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8.4 Battery Barcode

fmAgEm -
85 PPPPPPPPPP HHHH YMD SSSS

£01-021 : 85, EEMRH ;

%03-12fi : EAPPPPPPPPPPRR, EIEXH, RIEERIETS Lenovo Production P/N & Lenovo FRUP/N ;
%#13-161iL . B AHHHHER R, E=E{XH (Lenovo Header Code) ;

B0 Y, RRETENR, BEMBE—MNHFTR, EIRT20215F, 2K720224...)
F186L - M, REREFAHB, (-9ABHFI-9FR, 10-128 HFBA-CER)

819 : D, RERE~HH, (-9BR#HF1-9%FR, 10-31BBAFEH/A-ZLRR,10=A; 11=B; 12=C; 13=D; 14=E; 15=F,; 16=G; 17=H
18=J; 19=K; 20=L; 21=M; 22=N; 23=P; 24=R; 25=S; 26=T; 27=V, 28=W; 29=X, 30=Y; 31=Z; H+# “,0,Q,U" F4M)
#20-231i : SSSS, KFEF= K (Serial Number), 32

+ 1st S: Serial Number4: (0123456789ABCDEFGHJKLMNPRSTVWXYZ, E# “,0,Q,U" B&5M)

+ 2nd S : Serial Number3: (0123456789ABCDEFGHJKLMNPRSTVWXYZ, H& “,0,Q,U" B&45h)

* 3rd S: Serial Number2: (0123456789ABCDEFGHJKLMNPRSTVWXYZ, H& “,0,Q,U" &M
+ 4th S: Serial Number1: (0123456789ABCDEFGHJKLMNPRSTVWXYZ, E& “1,0,Q,U" B&45M)

+ Maximun Volume Per Date Will Be 65,535 By Serial Numbering,

’

’

’
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9. Overall Protection Function
The electrolyte may be decomposed if a lithium ion secondary cell is subjected to a voltage higher than the
allowable voltage or is charged with an excessive current, which may be resulted in safety problems.
Cell: TCO for polymer and prismatic.
Built-in control circuit: Have built-in control circuit for overcharge prevention function, over discharge prevention function, reverse
polarity prevention function, high temperature prevention and prevent pack being used other than intended usage.

10. Packing
Packing form: Determined through discussion with the circuit.
Indication: Indication following items on the package box where can easily be seen.
- Name.
- Packed quantity.
- Shipping date.
- Manufacturer’s name. (Or trade mark or abbreviation)

11. Time of Product Storage
The time of product storage will be 21 days before the product leave factory.

12.  Guarantee Period of Quality
Guarantee period of quality is 24 months after sold.

13.  Product Responsibility Agreement

The customers must abide by the Product Specification and remarks in using the cells manufactured by Zhuhai CosMX Battery Co.,
Ltd. The misuse may cause cell heat, fire or rupture. CosMX will NOT be responsible for any accident occurred by handling outside of
the precautions in this specification.

Be attention to the package and structure of the polymer lithium ion cell:

a) The case of the polymer lithium ion cell shall be sustained the mechanical impact (collide, dropping, distortion and curve etc.) to
protect the polymer lithium ion cell inside.

* Leakage and short-circuit etc. may be occurred if the cell is suffered strong impact.

* Take care in using the polymer lithium ion cell due to its soft package and is easier to be damaged than metal case cell in suffering
from impact.

b) The polymer lithium ion cell shall be fastened inside the package to avoid the motion in suffering from mechanical impact such
as dropping.

* The cell, PCB and connection wire may be damaged due to the motion of the cell inside the package is suffered from impact such
as dropping etc., if the cell inside the package is not fastness.

* CosMX recommends fastening the wider face of the cell inside the package by adhesive tape.

+ Do not make any damage to the bottom of the cell due to the bottom of polymer lithium ion cell is easy to be damaged in suffering
from impact such as dropping.

¢) Avoid connecting of polymer lithium ion cell with sharp or protruded articles.

* The membrane of polymer lithium ion cell is easy to be damaged by sharp articles, which may be resulted in the leakage of
electrolyte.

* Put an isolated membrane between cell and PCB to avoid them connecting directly if the PCB of cell is put on the surface of the
polymer lithium ion cell.

» Avoid to put sharp articles, protruded part of PCB (PTC, over-current sheet etc.) or connecting wire on the surface of polymer
lithium ion cell directly.

* Avoid concentrating pressure on the cell to fasten the cell during the designing, because the performance of the cell may be
decreased if the cell is extruded in a relative small area.

d) Be attention to the variation of the thickness of polymer lithium ion cell during charge-discharge:

» The thickness of polymer lithium ion cell may be increased a little during charge-discharge, if the design do not consider the
variation of the thickness, the package may be damaged and the performance of the cell may be decreased due to the cell extrudes the
case of cell, connecting wire or cell itself resulted *from the thickness increase.

e) Keep the polymer lithium ion cell away from thermal source:

+ Some performance of polymer lithium ion cell may de decreased if the cell is working or storage beyond the required temperature
range.

f) If the connection of the package case and cap is welded by supersonic, there shall be no gap between case and cap during welding
to avoid the energy created by supersonic welding passing to polymer
lithium ion cell or PCM.

* Polymer lithium ion cell or PCM may be damaged by the energy created by supersonic welding.
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14. Handling precautions on Lithium ion secondary cell

To assure product safety, there shall be precautions below.

! Danger

* Use dedicated chargers and follow the specified conditions when charging the cell.

* Use the cell only in the specified equipment.

* Do not heat or put the cell into the fire. Also do not wet the cell.

* Do not use, leave cell close to fire or inside of a car where temperature may be above 60 C. Also do not charge /
discharge in such conditions.

* Do not put or store cell together with metal articles such as necklaces, hairpins, coins, or screws.

* Do not short circuit the (+) and (-) terminals with metal conductors.

* Do not place cell in a device with the (+) and (-) in a reverse way.

* Do not penetrate cell with a sharp articles such as a needle.

* Do not disassemble the cell.

* Do not weld the cell directly.

* Do not use a cell with serious scar or deformation.

* Thoroughly read the user’s manual before use, inaccurate handling of polymer lithium ion cell may results in heat, fire,
explosion, damage or the capacity loss of the cell.

! Warning

* Do not put cell into a heating vessel, washing machine or high-pressure container.

* Do not use cell with primary batteries, or batteries of a different package, type, or brand.

* Stop charging the cell if charging is not completed within the specified time.

* Stop using the cell if abnormal heat, odor, discoloration, deformation or abnormal condition is detected during use,
charge, or storage.

» Keep away from cell immediately when leakage or foul odor is detected.

» Wash well with clean water immediately if liquid leaks onto your skin or clothes.

* If liquid leaking from the cell gets into your eyes, do not rub your eyes. Wash them well with clean water and call
physician immediately.

! Caution
» Store batteries out of reach of children so that they are not accidentally swallowed.
« If younger children use the cell, their guardians should explain the proper handling.
* Be sure to read the user’s manual and cautions on handling thoroughly before using the cell,.
* Batteries have cycle life. Using one new cell the same to the old one to replace it if work time of the equipment using

cell as power sources becomes much shorter than the usual.

* Remove it from the equipment and store in a place with low humidity and temperature if the cell is not used for an
extended period.

* Keep it far away from articles or materials with static electric charges while the cell is charged, used or stored.

» Wipe with a dry clothe before using the cell if the terminals of the cell become dirty.
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15. Information of Company

ZHUHAI COSMX BATTERY CO., LTD
No.209, Zhufeng Way, Xinqing Science & Technology Park, Doumen
District, Zhuhai519180, P.R.China
Tel: 86—756—6199909 Fax: 86—756—6199910
Website : www.cosmx.com
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Appendix:
For Cerrtification
ZETHESH B2
(Safety Operating Parameter) (Battery Pack)
BehE
RATED CAPACITY S06SmAh
PR R
NOMINAL VOLTAGE 11.61v
. '?E,EE,ISﬁﬁJ B 13.35V
Limited charging voltage
BB Z B ov
END OF DISCHARGE VOLTAGE
TR E
JUST FOR GB31241 2022 S8.9Wh
F FREE
JUST FOR GB31241 2022 13.44V
BRI R ca7y
JUST FOR GB31241 2022 :
AR Lo3A
RECOMMENDED CHARGING CURRENT ’
BAXAEBRK 6.390A(0~45C)
MAXIMUM CHARGING CURRENT 2.533A(45~60°C)
TEBILAT 02598
CHARGING TAPER CURRENT ’
FEREIE L oin
RECOMMENDED DISCHARGING CURRENT :
B A LR -8.889A (-20~35°C)
MAXIMUM DISCHARGING CURRENT -2.533A(35~60°C)
R .
RECOMMENDED DISCHARGING POWER
BRI R 80W (-20~35°C)
MAXIMUM DISCHARGING POWER -2.533A(35~60°C)
7o B LA B T roCasoC
OPERATING CHARGING TEMPERATURE
OB T AR B T CtoC
OPERATING DISCHARGING TEMPERATURE
HEFBEARTHEE 13.44V
OVER VOLTAGE PROTECTION (4.48V+10mV/cell)
R TR AR A B 8.40V
UNDER VOLTAGE PROTECTION (2.8V£10mV/cell)
IR T RS R o
OVER CHARGING CURRENT PROTECTION 6.830A%2.5%
IR R R o
OVER DISCHARGING CURRENT PROTECTION -9-400A£1.0%
ERARRER .
OVER CHARGING TEMPERATURE PROTECTION
TR AR R e
UNDER CHARGING TEMPERATURE PROTECTION
R R T
OVER DISCHARGING TEMPERATURE PROTECTION
—F Bﬁm EEA:ZE‘E%#‘ -25°C+3°C
UNDER DISCHARGING TEMPERATURE PROTECTION

PRODUCT Rechargeable Li-ion Battery REV. 05
MODEL CYC037/5168mAh Page 14 /14
Spec No.: PW-P3-00-2B0066 BRI . s

R-PW-MD-RD-0001-01/A B e = B IR A R A



DOC NO.: _PS-GB-615780-01
PRODUCT SPECIFICATION REV.  : Draft 1

Page : 1 of 27

ATL

Battery Specification Confirmation Sheet

Of

Amperex Technology Limited
NingdeAmperex Technology Limited
Dongguan Amperex Technology Limited

(each and collectively, “ATL”)

ATL Rt ShAlAs 5

ATL Product Part Number/ATL = SifRH5
ATL Pack PN GB-$30-615780-010H | GB-S30-615780-010L

Pack Configuration/Hijili 544 : 3Series 1 parallel (3S1P)

Prepared by Approved by Approved by Approved by
TPM TPM CPD QA
Cheney Zhang
Authorized Signatory Date
Signature Print Name
Customer
Confirmation

Company Name Of Customer: LEN

Company Stamp Of Customer :

Confidential : () Level 3 Private confidential ( ) Level 2 High confidential (V) Level 1 Low confidential

Form No.: QF-T-PS-02D
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ATL
AMENDMENT RECORDS/Z ¥ g%
Revision/Jg A% Description/ffi& Originator/#|{E# | Date/ H A
Draft 1 New Release/#f %17 Sam/Nico 2025/07/24
Draft 2 Update SIT 0x37 Sam/Nico 2025/11/24

Form No.:
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ATL
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ATL

1 Scope/3& FTEEl:

The purpose of this Document (“Document”)is to specify the specifications of the Li-ion (“LION”) rechargeable battery
with ATL Part Number GB-S30-615780-010H, GB-S30-615780-010L.  (“Product” or “Pack”) to be supplied by ATL

to Customer under Customer’s purchase order and ATL’s confirmation relevant to the Product. For the avoidance of

doubt, the specifications specified herein do not apply to any Host Device, apparatus, instrument, equipment or
hardware device containing Product or Cell (“Host Device”).
A7 SRR AR T ATL ARIEZE R TT 3 A i) 78 U B 7 (“LION”) it i 7 i PERBHE A7, ATL 7= AR
55 _GB-S30-615780-010H, GB-S30-615780-010L. (“F= /% ok “Hijth™). ABEREEN], A= Mg HAER T
MRS e S B & 8 O &k B 3Es (2.
2 Model Name/H-5::
Customer mode name: [L25N3P71
Lenovo PN/ASM : SB11M89973
Lenovo P/N FRU : 5B11M90172
NVT Model Name: LENNSQ7
3 Standard Environmental Test Conditions/FR#EFRIEM K24k :
3.1 Unless otherwise specified, all tests stated in this Product Specification are conducted at below conditions:
Bkl E, A dhRks 5 A A I OB E L T4 :
Temperature/jii J&: 25 + 3°C (“Temperature Condition” /3l JE 45F)
Humidity/#E #: 65 +20% RH (“Humidity Condition” /{i & 45F)

3.2 Throughout this Document, numeric criteria annotated by “*” means such criteria are only applicable to fresh unused

Product within 30 days from manufacture by ATL. Products either have been used or stored for a period longer than
30 days by Customer and/or its customer may exhibit an inferior numeric parameter than such criteria. Customer
agrees that such occurrence does not constitute nonconformance of specification.
AP AR A e, PR ARA I E O T R AR B BAATLIE HR30R AR i Jn™
Al A% A T AR I TR 30K, W RERBLIARTARAERIAR , 2% ' IO Sh A M BA A B 1A%
4 Detailed Specifications/JEAHLH :
The specifications listed in this Section 4 shall be the detailed specifications for the Product (“Detailed Specifications™).

BUAESE 4 HB o WIRUMEAR A 7™ dh BRI PE LU o

No. Items Specifications Remark
4.1 FIW Rev RAJ240057_Tenpao FW T i 00
. FW JiAs _lenp enpao FW Version : FOOB
. . Standard capacity measure method:

Typical Capacity .

4.2 P 5168mAh/60Wh 0.2Cmin CC (constant current) charge to 4.45'V,
AR then CV (constant voltage 4.45V) charge till

— - charge current decline to 0.05Cmin, then with

Minimal Capacity .

4.3 e 5065mAh/58.9Wh 0.2Cmin discharge to 3.0V cut-off
B

R C . RC 200mWh to TDA: =300mWh
44 | Fserve apactty 300mWh RSOC 0% to TDA: =300mWh
R TDA to ODP: =10sec

*Typical Voltage
4.5 11.61V
L7 H

Charge Cutoff Voltage
4.6 13.35v

Fe UL HLE

Form No.: QF-T-PS-02D
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Voltage at end discharge

4.7 y 9.0V for capacity measure
T LA LR L
Initial low charge temp >0°C
Initial high charge temp <50°C
1034mA to 13.35V 0°C= Celltemp< 15°C
Charge Current 2584mA to 13.35V 15°C= Cell temp< 20°C
7o L LR
4.8 6202mA to 12.6V,
20°C= Celltemp< 45°C
then 3618mA to 13.35V.
3472mAto 12.3V 45°C= Celltemp< 60°C
) 20°C= Cell temp< 45°C
Smart Quick Charge Current 6202mA to 12.6V, )
s LI then 3618mA to 1335V, | 20 PIO7
T 77| 0x26 bitl=1
Max Continue
4.9 | Discharge Power 65W @35°C
s P GIES
Peak Power .
4.10 e T 80W Max. 30sec (at 35°C)
13.35Vv For RT Mode
13.32Vv For LS1-1/T-LS1-1 Mode
13.29Vv For LS1-2/T-LS1-2 Mode
il Charge Voltage 13.26V For LS1-3/T-LS1-3 Mode
’ o He L 13.23V For LS1-4/T-LS1-4 Mode
13.20V For LS1-5/T-LS1-5 Mode
13.05V For LS2/T-LS2 Mode
12.75V For PI Mode
-20°C ~ + 35°C;
over | year. o . .
-20°C to + 35°C within 1 year with shipping
-20°C ~ + 40°C; o .
. status; -20°C to + 40°C within 6 months with
412 Storage Condition over 6 months. hivbine status: 20°C to + 45°C within 1 h
. . shipping status; - 0 within 1 mon
bed e s 20°C ~ + 45°C; PPN S o
with shipping status; -20°C to + 50°C within 1
over 1 months. ) o
week with shipping status.
-20°C ~ + 50°C;
over 1 week.
Maker 1D: 000A
413 Battery Information Hardware ID: 0041 For SIT Sample Build by CMD 0X37(hex):
' EERTIR S FW Version: 0031 0A 0041 0031000300
Data Version: 0003
414 Slave Address/ 0X16
M\ Hit ik
Authentication Method/
415 | gpiAiE R SHA-2
Form No.: QF-T-PS-02D
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Page : 6 of 27

*Initial resistance

Internal resistance measured at AC 1KHz after

4.16 | | =200mQ
A4k Y BE charge to shipment voltage.
417 *Pack Voltage(as of shipment) 11.55-11.88V N - "
. . S5~11. on air transpo
AR (HBPIRES)
. 20%-~30% Air transport
*Pack Voltage(as of shipment) o (IATA require shipping SOC<=30% )
4.18 | Shipping RSOC
HRSOC (H BRZ) 45%~55% Non air transport
Charge Cell with charge
method specified in the
Detailed
Specifications charging
current (The 151~1000
cycle full
charge voltage decrease
0.05V) and discharge cell
410 *RT Cycle life/% IR {EFF H iy | with 1C 1000cycle>70% of Cnom;
' (23°C+2°C) (only for cell) DC to 3.5V, 0.5C to 3.0V 1000cycle Swelling<10%
discharging current until
battery
voltage reaches 3.0V.
Repeat to 1000 cycles,
record remained
capacity of 800th cycle and
1000cycle swelling. Test
temperature: 25°C+3°C
All‘owat‘)le Himidity Range 3506~95%
420 | SRVFRIPEEEEH
DeviceChemistry () LION
4.21 | Pack Weight/ Hijth 5 & Max.225 g for reference only
4.22 | ManufacturerName () ATL 2025
423 | DeviceName () LNV-5B11M90172
4.24 Ac‘curacy of current The accuracy below 1200mA is #6mA; above 1200mA, the accuracy was+1%
LR
425 voltage accuracy The Pack voltage accuracy is10mV
. | voltage
R R JEE
Accuracy of temperature )
4.26 The temperature accuracy is +3°C.

1 RS S

Form No.: QF-T-PS-02D
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ATL

5 Warranty period/f# 5 :
The warranty period of Battery is 12Months/750cycle after the manufacture date.

WLt ORI O A 7 H B BE 124> H /750Cycle

6 Assembly Drawing (all unit is mm, not in scale) /HL s B 4% (BAAL: mm):
6.1 Battery Drawing/H, i & 4%,

Tten| Name PN
Connecto
- [ist: DEREN, 560811-0050
E 2nd: DRAPHO, BC51085-50255- 11
i 9z Yo. Pin Definition
ol 2 P+
3 T2 OK
4 1C2C_DATA
5 TENP
[ i)
7 N
E 5]

@ Warpage 0.5mm MAX

T I——

rT |y — T H_T g—@ PARTS LIST
—— Yo, Do, Q7| Remark
Werpage D.5mm MAX e —@ 1 A
. I N —@ ;
= ‘ ‘ - [ e {8 —F—® 3
T il T T t .
Jlas e 0 g | - | ﬁ ﬁ P@ 5 3
R == =
o 6
0] 0} L — -
5 =) = | T @

cell support rib dimensicn ;‘ Saale: 0.7

6.2 Battery Barcode Drawing/ H, it Wi % & 4%
(ATL PN/ATL$}S-: GB-S30- 615780-010H/L)

LenoVO Rochargoablo LHon Battery

= C€

Y TIS 22172548 - . B : Li-ion 00
wsanan | Lenovo(Thalland) Limited u L J i BR&REYHA A

Form No.: QF-T-PS-02D
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6.3 Battery barcode and Rule/Ha, i 555 3|

MEFGHEM 325 47 F(Code 12878), 12iii%4E>C;
OO 0O OO0 OO AR
B85SB11M8992EN‘DGYMDSSSS YYYY.MM.DD

L) ]«

8SSB11M89926N*DGYMDSSSS  YYYY.MM.DD

gy1~2i:

—8S : Fixed code

- 8S: Mg

H3~12f7:

— SB11M89926: Lenovo Production P/N

— SB11M89926: B¥A8 ™~ |\ i

13~16f7:

— Sample stage: N*DG, (" * "=A,B,C,D... Refer to the sample request list, defined by PM);Mass production stage: N1DG, fixed code
- tEaefTE: N*DG, (“"=AB,C,D... &5 RN, MPMIEX); B N1DG, Rl
H17~23%:

— Special meaning and rules for YMDSSSS, see “Lenovo Common Part Number - Release 1.2”

— YMDSSSSHI#m I HI, 1 W 32 #+“Lenovo Common Part Number - Release 1.2”

—Y : Year: last digit of the year, 2=2022

=Y AR RS — v, 112=2022

— M : Month: 1=Jan, 2=Feb, ... A=0ct, B=Nov, C=Dec

-M: A:1=1H,2=2H, ... A=10H,B=11A, C=12A

—D:D=D, 1=1 2=2 3=3 4=4 5=5 6=6 7=7 8=8 9=9 10=A 11=B 12=C 13=D 14=E 15=F

16=G 17=H 18=J 19=K 20=L 21=M 22=N 23=P 24=R 25=S 26=T 27=V 28=W 29=X

30=Y 31=Z, "I","O", "Q" and “U” are not used.

—D:D=H,1=1 2=2 3=3 4=4 5=5 6=6 7=7 8=8 9=9 10=A 11=B 12=C 13=D 14=E 15=F

16=G 17=H 18=J 19=K 20=L 21=M 22=N 23=P 24=R 25=S 26=T 27=V 28=W 29=X

30=Y 31=Z,"I""O" "Q"f1 "U" FH

+ 1st S : Serial number4: 0123456789ABCDEFGHJKLMNPRSTVWXYZ,"*,"O","Q","U"can’t be used.

o 7k S : Serial number4: 0123456789ABCDEFGHJKLMNPRSTVWXYZ, "I,"O","Q","U" N EfE A .
» 2nd S : Serial number3: 0123456789ABCDEFGHJKLMNPRSTVWXYZ,"I*,"0","Q","U"can’t be used

o 35 iRk S © Serial numberd: 0123456789ABCDEFGHJKLMNPRSTVWXYZ, "I*,"0","Q","U" R EE i .
= 3rd S : Serial number2: 0123456789ABCDEFGHJKLMNPRSTVWXYZ,"*,"0","Q","U"can't be used

« B ={fK S S : Serial number4: 0123456789ABCDEFGHJKLMNPRSTVWXYZ, "I*,"0","Q","U” A fiEf# 1.
* 4th S : Serial number1: 0123456783ABCDEFGHJKLMNPRSTVYWXYZ,"*,"O","Q","U"can't be used

« FPULEHE KRS S ¢ Serial numberd: 0123456789ABCDEFGHJKLMNPRSTVWXYZ, "I*,"O","Q","U" AN fEAE .
» Maximun volume per date will be 1,048,576 (=32 x 32 x 32 x 32) by Serial numbering.

= FiAKI R R R EE 1048576(=32 x 32 x 32 x 32)

24~27{ik :

—Blank space bit

ey -4

4y28~37{u:

—Year of manufacture. Month. day

-YYYY.MM.DD: {fili&&4s. A5 H

— RGO L)«
HEI 14 R . 8SSB11M83926N*DGYMDSSSS (N7 S 1~2340 WA REF - 30

Min 2onen Mmdem

T e
B89926N"DGYMDSSSS YYYY.MM.DD ;

IERSEEl/Scale 3:1

niamn

Min L

Form No.: QF-T-PS-02D
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6.4 Battery Photos/Hi, it [&]
ATL PN

GB-S30-615780-010H/L

Front Photo

i i

*The picture is for reference only. /B {X k5%, FHEITHNAUREEIEI48 0 HE-

Form No.:
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6.4.1 Disassembly Drawing for Pack/Hi it 3543 &l

5 S R — T
? 2 PARTS LIST
No. Des. QTY Remark
H [ﬁ ® 1 Gray Label 1
@ 2 Cover 1
- 3 Connector 1
\ n lﬁuﬂi | ﬁi e E—C) 4 PCB 1
: a . ! 5 Cell 3
= 28 6 Frame 1
[ lE‘ “ \ ® 7 Artwork Label 1
L U @
7.Terminal Specification/5 | il & S
Pin Define
Item| Name P/N
oo Connector
- |lst: DEREN, 560811-005H
2nd: DRAPHO, BC54085-S0255-1H
2 No. Pin Definition
1 P+
2 P+
3 I12C_CLK
| TC2C_DATA
5 TEMP
6 N/A
7 GND
8 GND
PIN TERMINAL NAME DEFINITION
Pin1 P+ P+ BATTERY PACK + TERMINAL
Pin 2 P+ P+ BATTERY PACK + TERMINAL
Pin 3 12C_CLK SMBUS CLOCK
Pin 4 IC2C_DATA SMBUS DATA
Pin5 TEMP 10K OHM/1%RESISTOR CONNECTED TO GND
Pin 6 N/A
Pin7 GND BATTERY PACK GND TERMINAL
Pin 8 GND BATTERY PACK GND TERMINAL

Form No.: QF-T-PS-02D
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Pack Safety Certification

UL/CUL UL 60950-1, UL 2054, UL 62368-1
EN 55032:2012 + AC:2013

CE EMC EN 55024:2010 + A1:2015

PSE JIS C 8712, JIS C 8714,

CB IEC/EN 62133, IEC/EN 60950-1, IEC/EN 62368-1

KC KC 62133

UN UN38.3

TISI TIS 2217-2548

BSMI CNS 15364

CQC CQC-—B31241-2022

BIS IS 16046(Part2):2018

CTIA IEEE 1625

MIC QCVN 101: 2016/BTTTT

8 PCM Specifications/fR I ARFLIE

8.1 Circuit diagram/H, % &

8.2 PCM and FPC Layout/{#r#k f1FPCHi &

Top layer Mid layerl Mid layer2

j

Mid layerd Bottom layer BEif%

Mid layer3

|

Form No.: QF-T-PS-02D
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8.3 Key Component Part/Sc4E G854
Item Specification Qt Unit Remark
P 4 (Vendor)
U1 Main Source : uP8209PDN8-TK 1 pcs
Second Source : SH367203E/008EY-AADO0 pcs
U2 RAJ240057 pcs
PT1 PRF18BA103QB5RB pcs
B1-, B1+
B2- ,B2+ | Ni;Flat;L1x.2xXT=6>3>0.3mm;1/4Y;GP+HF;NVT-0000-B87;B 6 pcs
B3-, B3+
RT1 Main Source : NCP15XH103F03RC L pcs
Second Source : TH05-31103FR pcs
s Main Source : RLT12FTCR002M pcs
RS1 1
Second Source : RLT12FTCR002M pcs
PCBA Main Source : PANJIT;1N4148WS pcs
D1,D2 2
Second Source : JSCJ;1N4148WS pcs
- Main Source : SFJ-1212W L pcs
Second Source : WPF12A3J pcs
Q301, Main Source : QN3001M3E pcs
2
Q302 | second Source : ME7824CS-G pcs
o1 Main Source : AO3480C L pcs
Second Source : CIK3400AH pcs
02 Main Source : Panjit;2N7002K L pcs
Second Source : JSCJ;2N7002K pcs
PACK TCO HC85AY-BL/OT85C-20 3 pcs
8.4 PCM Parameter(Recovery)
Action
Item Threshold
C-FET | D-FET
Over Voltage Protection(1st) Set: 4.4840.025V/Cell; Delay time:3~6s OFF ON
Over charge recovery Reset: 4.35+0.025V/Cell; Delay time:<2s ON ON
Discharge mode temperature < 15degC &
Discharge Current=-50mA :
. Set: Cell voltage<<2.7V and delay time 12s
Under Voltage Protection OR ON OFF
Set: Cell voltage<<2.5V and delay time 5s
Form No.: QF-T-PS-02D
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Discharge mode temperature=15degC &
Discharge Current=-50mA :
Set: Cell voltage<<2.8V and delay time 12s
OR
Set: Cell voltage<<2.5V and delay time 5s
Relax mode all temperature & Discharge Current
>-50mA :
Set: Cell voltage<<2.8V and delay time 15s
Discharge current = -50mA BMU enter discharge
mode
Release to Relax mode condition:
Discharge Current<-10mA
Reset: ON ON
=3.0V=0.025V /cell and Charge current= 50mA
Discharge mode temperature<<15degC &
Discharge Current=-50mA:
Set: Cell voltage<<2.7V and delay time 20s
Discharge mode temperature =15degC &
Discharge Current=-50mA:
Set: Cell voltage<<2.8V and delay time 20s
Relax mode all temperature & OFF OFF
Shutdown voltage protection Discharge Current>-50mA:
Set: Cell voltage<<2.8V and delay time 20s
Discharge current=-50mA BMU enter discharge
mode
Release to Relax mode condition:
Discharge Current > -10mA
Reset: = 2.80V/cell and wake-up the BMU by
ON OFF
charge(=5V/1ms)
No trigger FC status when charge current=0mA
1. RT mode:
Cell voltage = 4.40V and average current<<250mA
and delay time 80s(80~120s)
Fully Charge Protection 2. LS1-1/T-LS1-1 mode: OFF ON
(by taper fully charge condition) Cell voltage = 4.39V and average current<<250mA
and delay time = 80s(80~120s)
3. LS1-2/T-LS1-2 mode:
Cell voltage =4.38V and average current <<250mA
and delay time = 80s(80~120s)

Form No.: QF-T-PS-02D
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4. LS1-3/T-LS1-3 mode:

Cell voltage =4.37V and average current<<250mA
and delay time = 80s(80~120s)

5. LS1-4/T-LS1-4 mode:

Cell voltage =4.36V and average current <<250mA
and delay time = 80s(80~120s)

6. LS1-5/T-LS1-5mode:

Cell voltage =4.35V and average current<<250mA
and delay time = 80s(80~120s)

7. LS2/T-LS2 mode:

Cell voltage =4.30V and average current <<250mA
and delay time = 80s(80~120s)

8. Pl mode:

Cell voltage =4.20V and average current <<250mA
and delay time = 80s(80~120s)

Reset: RSOC<<95%

ON

ON

Fully Charge Protection
(by OCV fully charge condition)

RT mode: In charge mode
CCV: Cell Voltage=4.47V and keep time=1s
OCV: Cell Voltage = 4.43V and keep time=60s ,

LS1-1/T-LS1-1 mode: In charge mode
CCV: Cell Voltage=4.46V and keep time=1s
OCV: Cell Voltage = 4.42V and keep time = 60s,

LS1-2/T-LS1-2 mode: In charge mode
CCV: Cell Voltage=4.45V and keep time=1s
OCV: Cell Voltage = 4.41V and keep time = 60s

LS1-3/T-LS1-3 mode: In charge mode
CCV: Cell Voltage=4.44V and keep time=1s
OCV: Cell Voltage = 4.40V and keep time = 60s

LS1-4/T-LS1-4 mode: In charge mode
CCV: Cell Voltage=4.43V and keep time=1s
OCV: Cell Voltage = 4.39V and keep time = 60s

LS1-5/T-LS1-5 mode: In charge mode
CCV: Cell Voltage=4.42V and keep time=1s
OCV: Cell Voltage = 4.38V and keep time = 60s

LS2/T-LS2 mode: In charge mode
CCV: Cell Voltage=4.37V and keep time=1s
OCV: Cell Voltage = 4.33V and keep time = 60s

OFF

ON

Form No.:
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P1 mode: In charge mode
CCV: Cell Voltage=4.27V and keep time=1s
OCV: Cell Voltage = 4.23V and keep time = 60s

Reset: RSOC<<95%

ON

ON

Pre--charge Timeout

Set: In pre-charge mode and charge mode =50mA,
3600s

OFF

ON

Reset: BMU detect discharge current=-50mA or
SMBus pull low

ON

ON

Shutdown the BMU by Command
Function

Set: To send the CMD 0x00, data 0x0010 2times
within 4s, delay time 10s.

OR Set: To send the CMD 0X00, data 0X00F0
2times within 4s AND RSOC <<30% (for IATA),
delay time 10s.

OFF

OFF

Reset: To wake-up the BMU by more than charge(=
5V/1mS) condition in pack pin(connector P+).
C-FET and D-FET turn ON, delay time 2~6s.-

ON

ON

Cell Fuse Protection

Alarm (0x00 Bit 5=1):

discharge current is less than -9400mA (< 55°C)
for 250msec

(decrease 348.8mA/10°C; 55°C~73°C)

ON

ON

Alarm Clear (0x00 bit 5=0) :

discharge current rise above -8900mA (< 55°C)
for 1 sec

(decrease 348.8mA/10°C; 55°C~73°C)

ON

ON

Set:

discharge current is less than -10400mA (< 55°C)
for 250msec

and the alarm has been active for 5sec

(decrease 348.8mA/10°C; 55°C~73°C)

ON

OFF

Recovery:

current is above -10400mA (< 55°C) for 16sec or
charge current is above 50mA.

(decrease 348.8mA/10°C; 55°C~73°C)

ON

ON

Cell break temperature (55°C)
Discharge over temperature (H) (73°C)

FET Fuse Protection

Alarm (0x00 bit2=1):

discharge current is less than -9400 mA (< 55°C)
for 250msec

(decrease 348.8mA/10°C; 55°C~98°C)

On

On

Alarm clear (0x00 bit2=0):

discharge current rises above -8900 mA (< 55°C)
for 1sec.

(decrease 348.8mA/10°C; 55°C~98°C)

On

On

Form No.:
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Trip:
discharge current is less than -10400mA (< 55°C)
for 250msec On Off

and the alarm has been active for 22sec
(decrease 348.8mA/10°C; 55°C~98°C)
Recovery:

average current is above -10400mA (< 55°C)
for 16sec On On
or charge current is above 50mA
(decrease 348.8mA/10°C; 55°C~98°C)
FET break temperature (55°C)

FET temp FET-off temperature (98°C)

. >600mA; delay time:3~6s OFF ON

Pre-charged overcurrent protection
Release:<100mA;delay time:10~13s ON ON
. >6.714).5A;Delay time:5~8s OFF ON

Over charge current protection 1st
Release:<50mA; Delay time:16~19s ON ON
. . >0.3940.5A,; Delay time:5~8s ON OFF

Over discharge current protection

Release: > -50mA; Delay time:16~19s ON ON

N Set: =-18.75A (TYP) ; 13.75A~23.75A
Overload in Discharge . ON OFF
Delay time:21~41ms

Protection(H/W)

Release: Delay time:>30s ON ON

o Set: >31.25A (TYP) : 26.25A~36.25A orf | on

Short Circuit in Charge Delay time:915-1600us
Protection(H/W)

Release: Delay time:>30s ON ON
Short Gireuit in Disch =-43.75A(TYP) ; 38.75A~48.75A oN OFF

ortreutt in Lischarge delay time:1830-2600us

Protection(H/W)

Release: Delay time:>30s ON ON
Initial Charge Condition Temp > 50+3°C OFF ON
High temp , no charge
(Hig P ge) Release: < 50°C+3°C ON ON
Initial Charge Condition Temp < 0£3°C OFF ON
(Low temp, no charge)

Release:> 0+3°C ON ON
Charge under temperature protection | <-2°C+3°C;Delay time:3~6s OFF ON
(Low temp , charge)

Release:>0°C£3°C ON ON
Charge over temperature protection >60°C+3°C; Delay time:3~6S OFF ON
High temp , charge
(Hig P ge) Release:<50°C ON ON

Form No.: QF-T-PS-02D
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Discharge under

<-40°C+3°C;Delay time:3~6s

OFF | OFF

temperature protection

Release:>-37°C+3°C,;

ON ON

Discharge over temperature

>73°C+3°C; Delay time:1~4s

OFF | OFF

protection

Release:<65°C

ON ON

FET over temperature protection

>98°C+3°C; Delay time:3~7s

OFF | OFF

Release:<90°C+3°C

ON ON

8.5 Fuse Blow Function (Permanent Failure)

Item

Threshold

Action

FUSE

C-FET

D-FET

2" protection chip over voltage protection

4.6040.025V/Cell; Delay time: 5-7s

Blow

OFF

OFF

Safety Over Temperature Cell

=90°C;Delay time: 10-14s

Blow

OFF

OFF

Safety Over Temperature FET

=120°C; Delay time: 5-8s

Blow

OFF

OFF

Safety Cell Over Voltage protection

Set: =4.48V/cell &
Delay time: >255sec

Blow

OFF

OFF

D-FET Failure Detection

D-FET off &
discharge current<<-300mA;
Delay time: 20s

Blow

OFF

OFF

C-FET Failure Detection

C-FET off &
charge current>300mA,;
Delay time: 20s

Blow

OFF

OFF

Cell Interrupt Detection/Tab Disconnection
Detection

For charging

Monitoring SOC range: 20% to 60%

Min cell voltage >3400mV &

Current> | 1000mA | &

Max cell voltage >Min cell voltage * 105%
&

Re-tries=1

For discharging

Monitoring SOC range: 0% to 60%

Min cell voltage>0mV &

Current> | 1000mA | &

Max cell voltage >Min cell voltage * 105%
&

Re-tries=1

OFF

OFF

Reset: By Error Reset function detection

ON

ON

Internal Short Detection

Pre-condition:

OCV status(no current), Relax time >
1800s

Interval time: 3600s & Max cell voltage=
3.7V & cell temperature <45C &

OFF

OFF
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Max delta voltage =50mV &
Max Delta V=
Multiplier (100) * Min Delta V,
Re-try: 3 times
Reset: By Error Reset function detection / ON ON
Min cell voltage = 1.3V, After wake-up from
. / OFF OFF
shutdown mode ;delay time:2s
Safety Cell Under Voltage
Reset: By Error Reset function detection / ON ON
Set: SBS FCC <20% of DC & Total FW
. . . runtime > 52560hours & Charging start / OFF OFF
Disable Old /Weak Batteries function
detected
Reset: By Error Reset function detection / ON ON
8.6 Other Function Description
Max cell voltage >4.35V& .
Set Bitl0 (Cell Imbalance

Cell Imbalance Function

(Max cell voltage —Min cell voltage) >500mV &
Charge current =150mA,Delay time >20min

Flag) at Battery Status 0x16)

Shipping Mode Function
(D-FET OFF Function)

Enter:

By command 0x34 condition:

Write “0x0000” by 0x34& Write“0x1000” by 0x34
(Command interval smaller than 5s)

By storage time condition :

FG enter sleep mode &

No detect charge/discharge current &

Storage Time >2 weeks

(storage time counter will be clear when detect any
charge/discharge current) &

RSOC < 30%

D-FET OFF function 0x34
value changes to ~0x0100”
from “0x0000”

2.Both D-FET and C-FET turn
OFF

Exit:

1. Write “0x2000” by 0x34& Write “0x4000” by
0x34 (Command interval smaller than 5 s)
OR

2.  BMU receives a SMBus communication after
waking up from sleep mode.

1. D-FET OFF function
0x34 value changes to
“0x0000” from “0x0100”

2. Both D-FET and C-FET
turn ON

Note:

1. It’s necessary to have an interval time that is

more than 2s between Entry

Condition CMD and Exit Condition CMD for turning ON/OFF C/D-FET.
2.  Any SMBus R/W commands are such as read 0x34 Ship Mode Status or write

0x27 Challenge Code...etc.

The current threshold of exit charge mode or disc

N o g M~ w

The ship mode couldn’t be exited by condition2 before BMU enter sleep mode.
The BMU will go back to normal operation mode after exit ship mode.
If BMU has entered shutdown mode, it will go back to normal mode directly.

harge mode is 10mA.

The D-FET OFF delay time is =400ms when battery meets the entry condition.
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Pre-charge Mode Min Cell V< 3.0V Charging Current: 248mA
Entry:
1. No Communication & 1. BMU goes to sleep mode
2. Current =10mA & 2. C-FET turn OFF.
3. Delay Time =20s
Exit:

Sleep Mode

1. BMU goes back to
normal mode

2. C-FET turn ON.
(Depends ON present

1. Communication with battery
2. Current =10mA for 20s
3. HW Wake-up Current =125mA(TYP) ;Delay

Time =1s
status)
4. Any Safety Alert / Status
Note:
1. BMU can’t allow CLK pin High with Data pin Low or CLK pin Low with
Data pin High.

2. The current condition of sleep mode is no matter current direction.
The C-FET is turned OFF in sleep mode. Normally, the current exit
condition is in discharge.

4.  BMU still can enter sleep mode if CLK and Data pins are High

5. BMU will check the battery status every 120s during sleep mode and check
time is 250ms, during 250ms check time, “SlpChk”bit will be set and lock
C-FET in OFF status.

Ox3F First Used Date

It’s able to be written in any value when it’s 0, and could rewrite to 0 from any value.
The maximum writing count is 100.

0x16 Bit7 Initialized

Set 1: BMU initialization process has finished, BMU data is stable and can
communicate normally with host through SMBUS.

Set 0: BMU IC is in initializing process; BMU has not finished initialization after
reset.

Common Dual Mode Function

Switch charge mode from RT to LS1 mode:
By cycle count:

LS1-1: Cycle Count=100

LS1-2: Cycle Count=150

LS1-3: Cycle Count=300

LS1-4: Cycle Count=350

LS1-5: Cycle Count=400

By Hours at Full Charge value:

LS1-1: Hours at Full Charge Value =960
LS1-2: Hours at Full Charge Value= 1200
LS1-3: Hours at Full Charge Value = 1440
LS1-4: Hours at Full Charge Value = 1680
LS1-5: Hours at Full Charge Value = 1920

Switch charge mode from LS1 to LS2:
SBS FCC value< LS2 target threshold
(Minimum of LS2 target threshold: 50% of DC)
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(Age of LS2 target threshold: 0.75%/month)

(Mode transition at the start of charging)

(LS2 target threshold calculation condition: FUD+#0 or cycle count>5 or HiV time
>120h)

Temperature Modifier:
= 2"((Max Cell Temp-25)/10);
Cell Temperature range Maximum:80degC, Minimum: 25degC

Voltage Modifier
=0.8 if 4350mV<Cell Voltage < 4400mV
=1.0 if 4400mV<Cell Voltage

Hours at Full Charge value
=Actual time at high voltage * Voltage Modifier *Temperature Modifier

96 Hour Function

96h function enable: When battery is fully charged
96h function disable: 96hours time out. OR Discharge current>5mA for duration
time (as 30s) OR Discharge current>>100mA without delay time

Dynamic Cut-off Function

Cell Temp < 15°C Cell Temp >15°C
Protect Item Diﬁgg;ge Relax Mode Diigilggge Relax Mode
0% Compensation by voltage 2701%21; @ 3001%?;; @ 30(1%?;1 @ 3001%1‘;16\2 @
UVP (D-FET off T | e | e | e
Gauge Shutdown T | e | P | Mo

Discharge mode temperature <15degC & Discharge Current 50mA
1. 0% Compensation Voltage:

Set: cell voltage <2.7V and delay time 10s

OR Set: cell voltage <2 .5 V and delay time 1s

2. Over Discharge Protection
Set: Cell voltage <2.7 V and delay time 12 s
OR Set: Cell voltage <2.5V and delay time 5s

3. Shutdown Voltage
Set: Cell voltage <2.7V and delay time 20sec

Discharge mode temperature>15degC & Discharge Current 50mA
1. 0% Compensation Voltage:

Set: cell voltage <3.0 V and delay time 10s

OR Set: cell voltage <2.5V and delay time 1s
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2. Over Discharge Protection
Set: Cell voltage <2.8 V and delay time 12s
OR Set: Cell voltage <2.5V and delay time 53

3. Shutdown Voltage
Set: Cell voltage <2.8V and delay time 20s

Relax mode all temperature & Discharge Current>50mA
1. Over Discharge Protection
Set: Cell voltage <3.0 V and delay time 12s

2. Shutdown Voltage
Set: Cell voltage <2.8V and delay time 20sec

Discharge current >-50mA BMU enter discharge mode
Release to Relax mode condition: Discharge Current <-10mA

DLS Mode Function

Start Time Window Counter Condition By
® FUD+#0 or

® Cycle Count>5 or

® HiV Time>120h

Switch charge mode to TLS1 to TLS2 mode, By Minimum RSOC in Rolling Time
Window 7days

T LS1 1 :35%<RSOC <40%
T_LS1_2: 40%<RSOC<45%

T_LS1_3: 45%< RSOC<50%
T_LS1_4:50%<RSOC<55%
T_LS1_5:55%<RSOC<65%

T_LS 2: 65%<RSOC<80%

Requested Charge Voltage, enter Temporary Mode in charging start
T LS1 1 mode: 4.44V/Cell

T LS1 2 mode: 4.43V/Cell

T LS1 3 mode: 4.42V/Cell

T LS1 4 mode: 4.41V/Cell

T LS1 5 mode: 4.40V/Cell

T LS 2 mode: 4.35V/Cell

Fully charged detection at charge mode status:
Max cell voltage = (SBS Charging Voltage/cell-100mV/cell) and average current <
258mA and continue 10s

Mode only changes to higher voltage mode upon RSOC 20%(in DLS Mode) and start
charging

PI1 mode Function

Start Time Window Counter Condition By
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® FUD+#0 or

® (Cycle Count>5 or
®  HiV Time>120h

Switch charge mode to PI:
1. By Minimum RSOC =80% in Rolling Time Window 14days
2. By Minimum RSOC =80% ,7days if =40degC for =40hrs

Requested Charge Voltage, enter Temporary Mode in current=0

PI: 4.20V/Cell

Fully charged detection at charge mode status:

Max cell voltage = (SBS Charging Voltage/cell-100mV/cell) and average current
258mA and continue 10sec

Mode only changes to higher voltage mode up on RSOC 50% (in Pl Mode)

Initialized bit set Time (T1) =530ms

C-FET opentime (T2) = Max 2730ms

D-FET open time (T3) = Max 2730ms

Note.

Initialized bit (Bit 7 of 0x16 CMD) is already set when SMBus become enable.

BMU Initialization time after wake
up from shutdown mode

9 Battery Packing requirement/ Hijtb (335 K
9.1 Cell Packing method/ d1,:ph £33 75 7,
The Cells are delivered in trays with 6 pcs in a tray, 126 pcs Cells are packed in a bulk package then put into the carton
box. Tray dimensions are 282mm (L) *224mm (W) , Carton box dimensions are 294mm(L)*243mm(W)*240mm(T)./
TR I BRI 6 pes WL, FEAEE 126 pes HLES, WRMARSR 282mm (L) *224mm (W) , ZRFERN A
294mm(L)*243mm(W)*240mm(T),— 4L $T 4.
9.2 Pack Packing method/ H, i A9, 3% 5 2%
The battery are delivered in trays with 2pcs in a tray, 42 pcs battery are packed in a bulk package then put into the
carton box. Tray dimensions are 310mm ( L ) *260mm ( W ) , Carton box dimensions are
324mm(L)*274mm(W)*240mm(T)./ WM & %% 2 pcs M, B 42pes Mih, WMBARH
310mm(L)*260mm(W), 484 R~ A 324mm(L)*274mm(W)*240mm(T),— &AL $T .-
9.3 ROHS FREE/HF/LEAD FREE EHM marking/ROHS FREE/HF/LEAD FREE IMEFRIR:
All these labels will be marked on the carton by ATL. /3X 847340 i ATL 7 W R Ae s 4E

RoHS FREE

HFR | PVC Pt Sb Be CoCR2 ’ 3 1
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9.4 Customer label printing, ATL QA stick to the carton when printed. (Reference only) /% F label $TEIsZ45], ATL T
EEMFIME (FEN %)

VR A

GH43-0343TADZYRI0102TASO1000072

Part No : GH43-03457A
SOFT BATTERY PACK-4000MAH, UNI,BLACK,MAIN

Vendor : Amperex Technology Limited

QTY 172 10.10.27

9.5 Swelling #i&: HTHH, THERMAL SHOCK., ZE/b4%F 2 FmHER 1 Ko
9.6 XRF daily report/ XRF H#k:
Before shipment of every lot, OQA must check below 8 XRF Data and save as documents. (NVT offer) /45 Lot H#%
Hij, OQA Ziikll 4N~ 8 JifY) XRF Data, Ff7#44. (NVT 24t)
9.7 XRF monthly report/ XRF H #z: OQA must check the XRF data of below parts ,and submit the report .this will be
suitable for two conditions. (NVT offer) /OQA ZiiAill N 455845 i) XRF Data, F-#28284k4y, & FH T WF s ol
(NVT $24f) -
9.7.1 New products for first shipment. /37 7= &8 7= Bk 32 1%
9.7.2 Should be inspected at least one time each month for mass products / &=, 4 H Z/b— ki
9.8 TVOC test/TVOC jilli&,: NVT provide testing data every shipping lot/& 4" shipping Lot f§ NVT &4t TVOC
A data.

10 Appendix Handling Precautions and Guidelines for Rechargeable Li-ION Batteries
P W) 5 R T R I R R R
Foreword/Hi &
These Handling Precautions and Guidelines for LIP Rechargeable Batteries shall apply to the Product.
AT «n] 3 U T L R AR AR R B R D GE T RTRE TR B2 ) A B L
Statement (1):
Customer is requested to contact ATL in advance, if and when the customer needs other applications or operating
conditions than those described in this document. Additional experimentation may be required to verify
performance and safety under such conditions.
A (1) 28 P 3 T ks oty P T8 s SO e AN s, BPESCAR I E AAP A T 2% A 18 i it
SEESRIRR ATL, A A BT i B S R A DA% S RS2 A P 46 1 T Rk AR B 2 ko
Statement (2):
ATL will take no responsibility for any accident when the Product is used under other conditions than those
described in this Document.
AT (2): XA SRR LA Y 2 A Pt 1 3 BB ATT TR Ab S, ATL BEAS A 3¢
*  Use specified charge/discharge conditions/{#i Fij$8& & B 7o il v 414 o
e Specified product use only/{¥ Fi 48 &= o
e Do not immerse in water pour/2% [E & A\ 7K Ht o
e Do not heat or throw in fire/2% [F i FH N Kk H o
* Do not attempt to crush or drop/2% (- 221X # E 52 7%
* Do not attempt to modify/Z% [F AR & 24
*  Leave in cool places/f7HUAEFA AL -
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Do not put it in microwave oven, oven or pressure container/2% [FBAELIE 4, PFERED A8 H

Do not use battery if not recover during conditions above/fRUNFE iR S4E F WA B 215 A Bk L . [
During assembly, charging, normal use and storage of battery pack, such as change of color, mechanical are detected
do not use/{EZH%e, FiHL, IEWMEMMAGE Y, WAEGBPUEIG, EREHESMEH-

In case of leakage or smells remove from thermal conditions, Also wash off with clean water/ Jj— 45 ¥ i 8¢
ZNRIPEREER, JEEH KT

Do not place or leave the battery and equipment in the reach of infants so that they are not able to swallow or mistreat
the battery by mistake. In case of ingestion, consult with a doctor immediately/ ¥ B, i LR 4 JLAS ‘BRI ) 3
Ji, DB EMRLE. — % BE

Do not let leaked electrolyte come into contact with eyes or skin. In such a case, immediately wash the area of contact
with clean water and seek help from a doctor. If not treated soon, prolonged contact may cause serious injury/jfg H
HUIROE B IR ES RIB R, 5 — R AL RIS VR T B B, BN RESLENAL B, mrAES k™ sy

Do not put the battery into a fire. Do not use it or leave it in a place near fire, heaters, or high temperature sources. In
such a case, the insulator in the battery may be melted, the safety vent and structure may be damaged, or the electrolyte
may catch fire, all of which may cause heat generation, explosion, or fire/AS 35K HLjh 2 N k. ANTEAEE kI,
PIPE B v R AT B M T SRR . AR UL, ALt AR ORI RE R, R iR AT RE S
W, XHRES S B, REEGR K.

Do not submerge the battery in water, or wet the battery. If the protecting device assembled in the battery is damaged,
the battery may be charged with an abnormal current and voltage and may cause a chemical reaction within the battery,
which may result in the cause of heat generation, explosion, or fire of the battery/Z% 1F 32 ¥ 5 510 HLjh , 201 5 Ha it
DRAPR BRI, Lt AT RE 2B LR i T 7S i AT 5 2 it AL S84k, SBOS #, SRR ER .
Do not use any battery charger not specified. Incorrect charging method and charging equipment, the battery will be
damaged, which may cause firing, or other problems/Z% 1l f#i FHIE38 & T HLBS, HinmIF T IEMITHILE, 1
REAIIR T, SEGE K BB R .

Do not use, charge, or leave the battery near fire or in a car under the blazing sun. Such a high temperature may cause
damage of the protecting device in the battery, which may result in an abnormal reaction, and then heat generation,
explosion, or fire/£5 1k B§ K IFARL A AL B BZ0 H R % piCE, (8 By it 50, SX P R AR T A B SRR
R ORI, AT SRR R, R, AR K

Do not connect the battery reversed in positive (+) and negative (-) terminals in the charger or equipment. In the case
the battery is connected in reverse, it is charged reversibly and may cause heat generation, explosion, or fire due to
an abnormal chemical reaction/Z% Ik R AE I IE fidl, 7ESXFMEDLT, HH R FE B REa SRR, 1B
gt K o

Do not short terminals. Do not let the battery terminals (+ and -) contact a wire or any metal (like a metal necklace or
a hairpin) with which it carried or stored together. In such a case, the battery is shorted and causes an excessive current,
which may result in heat generation, explosion, or fire/2% [F 4%, 251 HIZH SLSAMESE (Lind)E Wikt o
BR) BEHERMIE AR XAEOLT, BsMER R i, AW RSB0, BIEEGE K

Do not connect the battery directly to an electric outlet or cigarette heater socket in car. With a high voltage applied,
the battery may overheat, explode, or cause fire/Z5 F2% |1 B 35422 s BB A S Hes B, BAEET, Bl
RER IR, BRKE, Hokk.

Do not throw or drop the battery. Strong impact may damage the protecting device, which may cause an abnormal
chemical reaction during its charge and result in heat generation, explosion, or fire of the battery/2% 1k §ili 5 ok 2k % Hy
i, SREGES) b A REROR RO, FTRES DR R AL R FBOR Y, e k.

Do not drive a nail in, hit with a hammer, or stamp on the battery. In such a case, the battery may be deformed and
shorted, which may cause heat generation, explosion, or fire of the battery/2% \F. 411, A4 5 A i, X APIE DL
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T, W ATRBASTEAE RS, IS Ead B, R, R

Do not solder the battery directly. Heat applied during soldering may damage the insulator of the safety vent and
mechanism, which may result in heat generation, explosion, or fire of the battery/2% |- 45 /5 it , 7 REAEIR 22421 ,
AT R, SBOIH, BE, B

Do not disassemble or alter the battery. The battery employs a safety mechanism and a protecting device in order to
avoid any danger. If these are damaged, heat, explosion or fire may be caused/2% |F JRff s fe Hith, W ZE T
LR IR S 2 2 Fa R, RN, WRESEud#, BIEeuk k.

Do not put the battery in a microwave oven or a pressure cooker. Sudden heat may damage the seal of the battery and
may cause heat generation, explosion, or fire of the battery/Z% 1 ¥ B BRI W 8B 140N, ik iPhan] g S5
Bodh, BIEEGE K.

Do not leave the battery in a charger or equipment if it generates an odor and/or heat, changes color and / or shape,
leaks electrolyte, or causes any other abnormality. In such a case, immediately take the battery out of the charge or
equipment and keep it away from fire, otherwise, the battery might overheat, explode, or cause fire/Z S Hh 48 &
HAIRBOR R, BRI/ SONEALAL, AR EE SR A IER BBE, A ZEE Rib i3] 7 s Bk
o XFMEDLT, BISLZIKE it A 78 HLRS B A T B PO B kIR, 5 0 et T RE S B, R EGR K
Discontinue charging after specified charging time even if the charge is not complete, otherwise, the battery might
cause heat generation, explosion, or fire/H & Itf [ 9 A RE S8 T8 A AR LTS L, BN RE S BOS B, JBSE K
&K o

Do not use the battery in the place where the static electricity ( more than the limit of the manufacturer’s guarantee )
occurs. Otherwise, the protecting device in the battery might be damaged and cause heat generation, explosion, or
fire/4 1h K FeL L 98 70080 S o3 v SCRIIDRLIX, ORI T RE SR S B, RAEERE K

Do not use the battery in other than the conditions specified; otherwise, the battery might cause heat generation,
damage, or deterioration of its performance/&% 1 758 ML € 4k R L, BN RESBGEH, #HUR, Bk
Ht HLPERE -

Read the instructions of your equipment regarding the battery installation and removal from the equipment so as not
to mishandle and waste the battery/ ] 52 ¥ & Rl Lt 56 T2 B R 45, @R IRIRAEFEIR T

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/4l R/NEZAE AT fiith, 55 248 SATIERERAE, FOR B IEFAEM -

The battery was manufactured and inspected carefully before shipment to conform with the specification. However,
in the case any abnormality of bad smell or heat, etc. arises after purchase, bring the battery back to the retail shop
where you bought it/ Wit ) A R A B, T— SRR RIUGRIR, REEMRY, XKW
SEALIB ET AL B

The battery was charged a little before shipment for temporary use by an end user. In case your equipment does not
operate with the battery or in the case of a long use, charge the battery with a specified charger once/H}) Hij L.t 75
TR, TSR AEE DA B — B ), T e M SRR FE

Do not charge the battery over the specified time described in the instructions, otherwise, the battery performance
might deteriorate/Z8 1 I i ALMS A5 HLAE B 78 HU ], 5 D0 ) BRSRA AL Lt R

Turn off your equipment power switch after use, otherwise, the performance of the battery might deteriorate/ % & fi
JRJGR R IR, 1500 T AE AL Lt Rt

The battery after long storage might not be sufficiently charged for use/ Hijth K FEA FH BB SEHEA B -
Prolonged standing or storage, PACK must be stored after removal from the host (disconnect the electrical properties
of contacts); PACK need to conduct a test at least once in half of year. If necessary, the PACK needs to supplement

electricity. PACK shall be kept for at least 40% capacity after a path to storage.
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o KW HHHESRMES, BN ENL ESRE N EE (BT SR a i) s il 2 /07 PR TIA
—q, WAL, WIbHER RS, REED 40%HAE.

e Ifthe PACK cannot removed from the host , the PACK need to be set to the lowest power consumption mode before
the storage, and arrangements the PACK supplementary charge regularly and performance testing according the
Consumption rate (recommendation: supplementary charge to 60 - 70% every two months, adjustment depending on
the system actual storage conditions and power consumption. With Smart-Gauge products, it is strongly recommended
to set Shipping Mode of the PACK after storage.

o ISEMICIE N TN EIRE, W TR B AR R AR, JR e kb S A AR K, ARYE A
FEHLZE (U 3 2 M H R IFEHLE 60-70%, MG RS M LEAF A A AFE LR . AR AR F BT 1 7= A,
SREN U A R R ALt R A

¢ In the case the battery terminals are dirty, clean the terminals with a dry cloth before use, otherwise, the contact with
equipment might cause insufficiency, and power failure or charge failure/ j—HLl & F-F_NET, 1S T- & o
i, SNEERERTRETE LR, R0 ESBRESGE AR

*  Despite being rechargeable, the battery has a limited life span, Replace when usage time between charges becomes
short/ RAE W FERL, AL ATAR FRAE I A, 2430 70 ) 08 P P ) ) 2 20 o 7 B 48 L.

e Keep the handling instructions and your equipment instructions in a suitable place for future reference/FifR#{ETR
SHMRERF B EGENIEAR P SF

11. Disclaimer/% 3% 75 W

11.1 The Customer hereby agrees that it has carefully read and understand any and all terms and conditions, safety
precautions and measures set forth in this Document, furthermore, the Customer agrees to bear full responsibilities of these
risks and responsible for any accidents, injury to persons, or property damage that may occur, Customer further agrees to
waive claiming any liability against ATL.

ZPARRBAIF R, AR BB BAR A oA 1 b B B B 2R T R i e tiit, IF B st
X AT RE PR L7 AL AR AT A St N B 40 T R U 7 5 O A5 MU AR FEL T T S 2 1] ATL FE5RAEAT 54T -

11.2 The Product is produced and supplied to Customer with B2B nature, and is not for direct consumer use. Customer
should verify the fitness for a particular purpose of such Product described hereof under certain application. Except as
provided in the Specifications, ATL makes no representation or warranty of any kind, whether express or implied, including
with respect to any warranty as to merchantability, compatibility, fitness for use or for any particular purpose. The
parameters provided in this Document may vary in different applications and performance may vary from time to time.
All operating parameters, including typical parameters, must be validated for each customer application by the Customer’s
technical experts.

A7 i R FET Al Al (B2B) Y 82 Z A 1) 2 P il A, ARBEA s B 2 AR . 207 B BiE A
PR3 R SR IR 2 PR e 2o (BB F) R4 R RE . BRI 5 A B L 2 B TR DLAh, ATL
AAEAEAT B 7R B s B BRoR BORIIE , BLAR S T b Atk AV & Ak BATAT R R B A BAEAT ORIE - A7 b A%
Br RS BAEA R BN A T RE 2 AT A R, JF B AERE AT AERE I R A4 o 25 P AR T 5 e 00 B U
XA S (AR SH) BT RIE.

11.3 The parties agree that ATL shall have no liability or obligation with respect to any infringement, claim or action which
is based upon:

X RN T FOIRRAL RIFERIA, ATL LR HEALT 5%

11.3.1 ATL's incorporation or use of materials, designs, technology or intellectual property designed, designated or
instructed by Customer, its affiliates, contract manufacturers, customer, or end user into the products;

ATL 367 dh EES G a1 B P 20005 4007 2P s I P Mot S s m etk it
BARBANH L

11.3.2 the combination, assembly, operation, or use of the products with materials, devices, parts, or software not supplied
by ATL;
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%P ATL /97 fh 5E ATL S RprRl B A skt iT 4G dRMA6E1T;

11.3.3 modifications, disassembly, repair, and rework to the products made by Customer or any third party without the
prior written consent of ATL;

REE ATL $AL(EAE 5 BHABSE = )Xt ATL B ST e G i 4HEBE T

11.3.4 ATL’s modification of the products in compliance with the design, specification, requirements, or instructions of
Customer;

ATL AR HREE P Bt A BEORBR R TR 1™ it T A B 2

11.3.5 the claim or action arising from non-compliance with the requirements for use, storage, delivery, assembly, and
disposal of the products designated by ATL;

B PV ERARAT 55 =05 RAKYE ATL 45 & M7= S Bl 7 % ATL B4 7= ShateA 7 soR $28. ATL 45 & BAw X 7= Shitk
ITRES AR 1B A% B BT R A S I 005

11.3.6 use of the products outside the scope of intended use under this Document; or

% P BATAT 56 =05 AR A 7 S A5 v 20 %8 A6 FVE FEL X ATL B 7 shidb AT AT 8k

11.3.7 any defect that may exist before ATL’s product enters the market or any defect that is unable to be detected by the
existing technology at the time ATL’s product enters market.

ATL RENJCIM ™ i 8 ATL 7 S ARSI N 5 R 35 4 A B i 140 1 A7 78 BB\ A0 I B AR T 14 AN BE
BRI W FEAERT o

11.4 ATL shall have no liability or obligation with respect to any Products which have been subjected to abuse, misuse,
improper use, negligence, accident, alternation, repair or rework performed by any unauthorized persons or entities other
than ATL.

MTAETARE AN NBAE ATL AR, AU, 62, &b, %ah, BEBGR TH™m, ATL A&
PUEMTAET LSS -

11.5 Neither party shall be liable for any indirect, special, incidental, punitive or consequential damages of any kind
(including lost profits), regardless of the form of action, whether in contract, tort (including negligence), strict liability or
otherwise, even if informed of the possibility of such damages in advance.

BISERS 5 CL4R BB N — 5 R R A R AR B mT R, X5 RSN, AR —J5 SAARHEAT R R FEAY BR
A FESER BAS SRR (RAE W RIERIRR) ARG THUE, TIRRETAEMIRA N X kAT A FH
HRBRZ 6 (BESRREUTH) g R EHT 5T

11.6 The maximum overall liability of each party, alone or in the aggregate with respect to all claims of any kind, if any,
whether in contract, tort (including negligence), strict or product liability, damages, reimburse, indemnification or
otherwise, shall not exceed two times of the goods price allocable to the specific Product upon which the claim is directly
based.

fE—J5 BRI 2B TE, TRRETARN B (BiEER) EIHESG™ motE % b A
HAAEATIR I, Bk RSB AT 51 0% R B4R R 7 il B B sk B TR o

12. Miscellaneous/HAt,

In the event of any conflict, ambiguity or discrepancy between the Chinese version and English version of this

Document, both parties agree that the Chinese version of this Document shall prevail.

A7 S A3 2 W SO G SR AETF B, B B A —B2 ab, X5 AR SO SCARA S -

Form No.: QF-T-PS-02D



BATTERY PRODUCT SPECIFICATION | PO¢NO-:

ISSUED DATE: 20251119

VERSION: v3.0 PAGES: 1 of 27

SPECIFICATION OF RECHARGEABLE Li-ion

BATTERY FOR APPROVAL
NO. ITEMS DESCRIPTION

1 Customer Lenovo

2 Product Rechargeable Li-ion Battery

3 Product Name Commercial T series 60Wh

4 Model Name L25B3P71

5 ASM P/N SB11M89971

6 FRU P/N 5B11M90170

- (0]

7 Supplier P/N 19411871-00 (30%)
19411872-00 (50%)

8 Cell P/N 19427919-00

SHANGHAI BYD COMPANY LIMITED
Address: N0.999 Xiangjing Road,Songjiang Shanghai,
P.R.China, 201611

9 Supplier
Tel:+86-21-5777 8888
Fax:+86-21-5777 5000
Http://www.byd.com.cn

Prepared Checked Approved
Ye Yang Qingming Yang . .
Shijiang Tan Jiafu Zhou Qianwei Zhang
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1. Scope

The specification describes the requirements for the rechargeable Li-ion battery pack supplied
by Shanghai BYD CO.,LTD. including product specification, function description, design details,

test method, product liability, notice etc.
2. Definition
No. Item Definition
Standard Unless otherwise specified, all tests stated in this document shall be
2.1 i performed at Temperature of 25+2°C and relative ambient humidity of 65
environmental
+30%.
Unless otherwise specified, all electrical tests stated in this document shall be|
performed to no less than the following levels of precision:
Measurement .
59 recision of Charge cut off and discharge cut off voltage: £0.5% of scale
i isi
P . Charge and discharge current: £0.2% of scale
equipment
Impedance: +0.5% of scale
Open circuit voltage (OCV): £1mV
23 CC-CV Constant current and constant voltage
C-Rate (mA) is usually directed the charge or discharge current as a rate of
2.4 C-Rate("C”) | the rated capacity,in this document ,"C’(mA) is defined as a numeral value of
the design capacity of the battery.
Standard This"Standard charge"means charging the battery with specified charge
andar
2.5 method as the actual application (refer to"Limited charging
Charge ”nn . ” H
voltage”,”"Common Dual Mode Function” .etc for details)
Standard ) . .
2.6 . The battery discharge to End of discharge voltage with 0.5C constant current.
discharge
2.7 Rest time The time is needed for 10 minutes after every discharge or charge.
When the battery contents are forcibly expelled and the battery casing is
2.8 Explosion .
torn or split.
2.9 Fire The emission of flames.
Unplanned escape of electrolyte, gas or other material from battery, leakage
2.10 Leakage has occurred when a battery loses more than 0.1% of its initial mass due to
loss of internal components.
_ | The residual capacity is measured by standard discharging to the cut-off
2.1 Residual Capacity
voltage after storage.
Recovery The recovery capacity is the largest 0.2C capacity of three times
2.12 capacity standard charge and discharge after storage.

Copyright © BYD Company Limited




BATTERY PRODUCT SPECIFICATION | PO¢NO-:

ISSUED DATE: 20251119

VERSION: v3.0 PAGES: 5 of 27

3. Product specifications

No.

Item

Specification

3.1

Cell Type & TCO Type

615680 & OT85C-20/HC85AY-BL

3.2

Pack Configuration

3S1P

3.3

Pack Model

L25B3P71

3.4

Nominal Voltage

11.61V

3.5

Pack Capacity

Design Capacity: 5168mAh, 60Wh

Minimum Capacity: 5065mAh,58.9Wh

Typical Capacity for Label: 5168mAh, 60Wh

Rated Capacity for Label: 5065mAh, 58.9Wh

(Test condition: Battery is charged by Item 2.5, then discharge to
9V with 0.2C constant current)

Reserve Capacity: 300mWh &=10sec

3.6

Limited charging voltage

13.35V  For RT Mode
13.32V  For (T)LS1_1 Mode
13.29V  For (T)LS1_2 Mode
13.26V For (T)LS1_3 Mode
13.23V  For (T) LS1_4 Mode
13.2V r (T)LS1_5 Mode
13.05V  For (T) LS2 Mode
12.75V  For Pl Mode

Fo
Fo
Fo
Fo
Fo
Fo

3.7

Upper limited charging voltage

13.35V

3.8

Standard Charging Current

0~15C 1034mA CC to 4.45V/cell, then CV to 259mA

15~20C 2584mA CC to 4.45V/cell, then CV to 259mA

6202mA CC to 4.2V/cell, 3618mA CC to

20~45C
4.45V/cell, then CV to 259mA

45~60°C 2584mA CC to 4.2V/cell, then stop

Note:

1. If temp and cell voltage doesn't in the charge mode range, the charging
current will be OmA

2. Hysteresis temperature is 1°C if temperature range changs from others to
room

3. Hysteresis voltage is 300mV

20~45°C: When max voltage of the battery cell decreases by 300mV
(4200-300=3900mV) delay 1s, charge current change to 6202mA;
45~60°C: When max voltage of the battery cell decreases by 300mV
(4200-300=3900mV) delay 1s, charge current change to 2584mA;
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Charge Current for Pre-charge
3.9 ge tu 9| 516mA Min Cell Voltage<3.0V
Mode
Conti isch C
ontinue discharge power @35 65W
100%-0%
3.10 | Max Discharge Power 30sec discharge power @35°C 8oW
100%-10%
CB power @35C 80w
3.11 | End of discharge voltage Vv
Max Continuous Discharge .
3.12 7.222A@35C
Current
Charge: Initial: 0-50°C; Operation humidity range
3.13 | Operation temperature Continuous: 0-60°C; 10%~95%
Discharge: -20-70°C
Storage
Storage period Recovery capacit
temperature gep y capactly
-20 ~ +35°C 1 year >80%
3.14 | Storage temperature 20 ~ +40°C 6 months ~80%
-20 ~ +45°C 1 month >80%
-20 ~ +50°C 1 week >80%
Maker 1D:0x0008
. HW ID: 0x0072
3.15 | Battery Information(0x37) FW Version:0x0032
DF Version:0x0003
3.16 | Authentication Method SHA256
3.17 | Internal impedance <200mQ
3.18 | Pack weight <225¢g
45%~55% for land & ocean shipment
3.19 | Shipment SOC of Pack
P 20%~29% for air shipment
3.20 | Battery status when shipment | ShutDown Mode

4. Life cycle specification

1 cycle is defined when the battery after standard charged(ltem 2.5) /rest 10
Definition of cycle minutes, then Standard discharge (Item 2.6) to End of discharge voltage/rest
10minutes.
Definition of loading Standard discharge (Item 2.6)
Definition of charging standard charged(ltem 2.5)
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Ambient temperature 25+2°C
= 80% Energy at 3Years, 800 Cycles
Life cycle specification = 80% Energy at 3Years, 1000 Cycles
Note: 80% Energy=0.2C discharge capacity/minimal capacity(Rated capacity)

5. Pin assignment

Pin Definition

PIN-1

PIN TERMINAL NAME DEFINITION
1 P+ Battery Pack Positive Terminal.
2 P+ Battery Pack Positive Terminal.
3 CLOCK SMBus Clock interface 1/O pin.
4 DATA SMBus Data interface I/0 pin.
5 ID 10Kohm Resistor connected to GND.
6 NC NC
7 GND Battery Pack Negative Terminal.
8 GND Battery Pack Negative Terminal.
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6. Battery Pack Function

6.1 Control IC
No. IC Type Manufacturer Description
bg9004(FW Ver:ECT-T9004-2003-2C03) is used for
6.1.1 Gas Gauge TI battery management,communication with host through
SMBus interfaces.
) S-8264AAV-I8T1U is used for cell over voltage protection
6.1.2 | 2nd protection IC ABLIC
by hardware.
. uP8306PDX8-G1 is used for cell over voltage protection
6.1.3 | 2nd protection IC UPI
by hardware.

6.2 Measurement accuracy

Item Accuracy Resolution
Voltage +20mV
Discharge current/Charge current 1% Unless otherwise specified(eg. AFE settings), all
electrical tests stated in this document shall be
Temperature +3°C performed to no less than the levels of precision
Delay time(SW) +3%

6.3 Protection Functions (Recovery)

Action
No. Item Parameter Value C-FET | D-FET

Threshold =4490mV OFF ON

1 Cell over voltage(SwOv1) Delay 3s — —
Recovery <4350mV ON ON
Threshold <2800mV ON OFF

Cell under voltage(UV)@Room Delay 12's — —

2 Temp(>15°C and =40°C) =3000mV AND
& Discharge Current < -50mA Recovery Charge Current= ON ON
50mA

5 Cell under voltage(UV)@Low Threshold <2700mV ON OFF
Temp(<15°C) Delay 12s — —
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=3000mV AND
Recovery Charge Current= ON ON
50mA
Threshold <2800mV ON OFF
Cell under voltage(UV)@High Delay 12s — —
4 Temp( > 40°C) =3000mV AND
& Discharge Current < -50mA Recovery Charge Current= ON ON
50mA
Threshold <2500mV ON OFF
Cell under voltage(UV)@all Delay 5s - -
S Temp =3000mV AND ON ON
& Discharge Current < -50mA Recovery Charge Current=
50mA
Threshold <2800mV
ON OFF
Cell under voltage(UV) Delay 12's
6 @relax mode 23000mV AND
& Discharge Current > -50mA Recovery Charge Current = ON ON
50mA
Threshold <2800mV OFF OFF
Shutdown voltage of cell Delay 20s — —
. @Room Temp(>15°C and < 3000mV
40°C) and Charging more
& Discharge Current < -50mA Recovery than SV within 1.6s, ON ON
so as other temps.
Shutdown voltage of cell Threshold <2700mV OFF OFF
8 @Low Temp(=<15°C) Delay 20s — —
& Discharge Current < -50mA Recovery 3000mV ON ON
Shutdown voltage of cell Threshold <2800mV OFF OFF
9 @High Temp(>40°C) Delay 20s — —
& Discharge Current < -50mA Recovery 3000mV ON ON
Shutdown voltage of cell Threshold =2800mV OFF OFF
10 @relax mode Delay 20s — —
& Discharge Current > -50mA Recovery 3000mV ON ON
Threshold =6822mA
OFF ON
y Over current in charge Delay 5s
(SW OCC) Recovery <-50mA delay 1s OR ON ON
16s passed
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Threshold <-9889 mA
ON OFF
12 Over current in discharge Delay 5s
(SWOCD) =50mA delay 1s OR
Recovery ON ON
16s passed
Threshold =60°C
Over temperature in charge OFF ON
13 - A B Delay 2s
(TempAlarmBs ) Recovery <50°C ON ON
Threshold =73°C
Over temperature in discharge OFF OFF
14 Cell T Delay 2s
(Cell Temp) Recovery <65°C ON ON
Threshold <-2°C
. OFF ON
15 Under temperature in charge Delay 2
(TempAlarmBs )
Recovery =0°C ON ON
Threshold =98C
16 Over temperature of FET Delay s OFF OFF
(FetTemp) Recovery <90C ON ON
Threshold =22.2+2.36 A
Dol ; OFF ON
17 AFE OC Chg (HwScc) cay - 5036221?5 :S —
Recovery s-oUmAdeay s ON ON
30s passed
Threshold <-16.64+2.08A
- ON OFF
+
18 AFE OC Dsg(HwOcd ) Delay 15£10% ms
=50mA delay 1s OR
Recovery ON ON
30s passed
Threshold <-22.242.36A
ON OFF
Delay 366+10% us
19 Short circuit(HwScd
ort circuit(HwScd) = 50mA delay 1s OR
Recovery ON ON
30s passed
20 Precharge Timeout Threshold 60min OFF ON
(PrechargeTO ) Recovery <-5mAdelay 1s ON ON
Threshold =1034mA
OFF ON
o1 Precharge Over current Delay 5s
SwO <-15mAdelay 1s OR
(SwOcpe) Recovery y ON ON
30s passed
Fast Over Current in
22 ver LHent] Threshold <-11400mA ON OFF
Discharge_Cell

Copyright © BYD Company Limited




BATTERY PRODUCT SPECIFICATION | PO¢NO-:
ISSUED DATE: 20251119 VERSION: v3.0 PAGES: 11 of 27
Delay 5.25s
Recovery 16s passed ON ON
i Threshold <-12000mA
Fast Over Current in ON OFF
23 Discharge_FET Temp Delay 5.25s
(FetFuse) Recovery 16s passed ON ON
_ Threshold 65535min OFF ON
24 Charge Time Out(ChargeTO) Recovery <-15mA delay 1s ON ON
6.4 Permanent Failure Functions (Fuse Blow)
o Action
No. Item Condition
Fuse | C-FET | D-FET
Set:cell voltage<1.3V
Cu Deposition Delay Time: 2sec — OFF OFF
1 Detection after wakeup from shutdown mode
(PfCuDeposition) R .
ecovery: | | . ON ON
By Error Reset Function Detection
Set: Max cell voltage: 4.6+0.025V & Delay
time: 4.5 ~ 6.8sec
2ndP-IC:S-8264AAV-I18T1U
Second OVP (O; )
2 (2nd PFIl::n)C(t;; dov) Max cell voltage: 4.6+0.025V & Delay time: Blow OFF OFF
nd P- ndOv
4.8 ~ 7.2sec(2nd P-IC: uP8306PDX8-G1)
OR FET temp=130°C
Delay Time: 1sec
Set: Cell Temperature =90°C
Delay Time: 10sec
Second Over &Charge Current =25mA
3 Temperature of Cell | OR Blow OFF OFF
(PfCellTemp) Set: Cell Temperature= 90°C
Delay Time: 10sec
& Dischage Current <-100mA
Second Over Set: FET Temperature=120C
4 Temperature of FET , Blow OFF OFF
Delay Time: 5sec
(PfFetTemp)
. Set: C-FET Turn Off & Charge current
5 C-FEghFallure for = 250mA and N - -
arge ow
Battery Volt - Pack+ Voltage<350mV
(PfFetFailure) atiery Voltage - Fack™ Votagessolm
Delay Time: 20sec
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D-FET Failure for .
. Set: D-FET Turn Off & Discharge current
6 Discharge Blow OFF OFF
_ <-250mA
( PfFetFailure )
Thermistor Open
! . P Set: TSx(Cell or FET) Temperature < -46°C
7 detection _ — OFF OFF
Delay Time: 10sec
(PfThermOpen)
o The(rjm:stc;r Short Set: TSx(Cell or FET) Temperature=150"C Bl
etection Delay Time: 10sec ow OFF OFF
(PfThermShort)
Set: SOH at 25degC<<20% of DC
Disable Old Weak & Total FW runtime>52600hours — OFF OFF
9 Batteries Function & Charging start detected
(PfOldBattery ) Recovery:
By Error Reset Function Detection - ON ON
SBS Current=0
CASE1 Maxcellvoltage: 3850mV ~ 4050mV
CASE2 Maxcellvoltage: 4050mV ~ 4250mV
DetectionWindow: 60min
Internal Short DetectionWindowDelay: 2 count — OFF OFF
10 Detection CASE1VoltageDeltaMax: 25mV
(PfCellShort) CASE1Voltagemin/minHisTimes: 5times
CASE2VoltageDeltaMax: 35mV
CASE2Voltagemin/minHisTimes: 5times
Recovery:
. . — ON ON
By Error Reset Function Detection
Set: Max Cell Voltage 4350mV ~ 4450mV
Relax for 30min OFF OFF
Cell Imbalance | Max AVCell2500mV -
11 Detection(PfCelllmbal Delay Time=5min
ence) Recovery:
By Error Reset Function Detection - ON ON
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6.5 Other Functions Introduction

NO. Item Condition Action
Enter:
1.Write"0x0000"by 0x34 1.D-FET OFF function 0x34
& Write"0x1000"by 0x34 value from “0x0000”
(Command interval smaller than 5s) changed to "0x0100”
OR 2.Both D-FET and C-FET
2.RSOC < 30% turned OFF

& No detectable charge or discharge current
& Storage Time > 14 days

& In Sleep Mode

(Start counting from Sleep Mode)

Exit:
1.Write"0x2000"by 0x34 1.D-FET OFF function 0x34
& Write"0x4000"by 0x34 value from “0x0100”

1 SHIP Mode Function (Command interval smaller than 5s) changed to "0x0000”

(D-FET OFF Function) | o 2.Both D-FET and C-FET

2.BMU receives a SMBus communication turned ON
after waking up from sleep mode.
Note:

1. It's necessary to have an interval time that is more than 2sec between
Entry Condition CMD and Exit Condition CMD for turning ON/OFF C/D-FET.
2. Any SMBus R/W commands are such as read 0x34.

3. The BMU will go back to normal operation mode after exit ship mode.

4. The D-FET OFF delay time is<400msec when battery meets the entry
condition.

5. The ship mode couldn’t exit by condition 2 before BMU enter sleep mode.
6. The current threshold of exit charge mode or discharge mode is 10mA

7. The D-FET ON delay time is<400msec when battery meets the exit
condition.
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Sleep Mode

Entry:

1.No Communication for 20sec
& 1.BMU goes to sleep mode.
2.|Current |[£10mA 2.C-FET OFF.

&

3.No specific safety&PF triggered

Exit:

1. Communication with battery
OR

2. |Current|=210mA

OR 1.BMU goes back to Normal mode.
3. Power Wake-up Current 2.C-FET ON.

2300mA (TYP) ; (Depends ON present status)
Delay Time<1sec

OR

4. Any Safety Alert / Status

Note:

1. BMU can’t allow CLK pin High with Data pin Low or CLK pin Low with Data
pin High.

2. The current condition of sleep mode is no matter current direction.

3. The C-FET is turned OFF in sleep mode. Normally, the current exit
condition is in discharge.

4. BMU still can enter sleep mode even CLK and Data pins are high

Ox3F First Used
Date

It's able to be written in any value when it's 0, and could rewrite to 0 from any
value.

There is no FUD writing counts limitation

[4:0]:Day(1-31)

[8:5]:Month(1-12)

[15:9]: Year(0-127):(Year—1980)

(Year—1980)x512 + Month x 32 + day

0x16 Bit7
Initialized

Bit7= 1: Gauge initialization process has finished, BMU data is stable and can
communicate normally with host through SMBus.

Bit7= 0: Gauge IC is in initializing process; BMU has not finished initialization
after reset.

Charge Rate
Control by FCC

SBS Charging Current value will base on the SBS FCC value and reduce
accordingly with the FCC degradation

Minimum SBS Charging Current is limited to Pre-Charging Current.
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Common Dual
Mode Function

Switch charge mode from RT to LS1 mode:
By Cycle Count:

LS1 Step1: Cycle Count 2100

LS1 Step2: Cycle Count 2150

LS1 Step3: Cycle Count 2300

LS1 Step4: Cycle Count 2350

LS1 Step5: Cycle Count 2400

OR

By Hrs at Full Charge:

LS1 Step1: Hrs at Full Charge Value 2960 hrs
LS1 Step2:Hrs at Full Charge Value 21200 hrs
LS1 Step3: Hrs at Full Charge Value 21440 hrs
LS1 Step4: Hrs at Full Charge Value 21680 hrs
LS1 Step5:Hrs at Full Charge Value 21920 hrs

Switch charge mode from LS1 to LS2 mode:

Threshold Condition: SBS FCC < LS2 target value

(Minimum of LS2 target threshold: 50% of DC)

(Age of LS2 target threshold: 0.75%/month)

(Mode transition at the start of charging)

(LS2 target threshold calculation condition: FUD#0 or Cycle Count =25 or HiV
time 2120hrs )

Temperature Modifier and Voltage Modifier:

Temperature modifier:

= 27((Cell temperature — 25)/10)

The calculation range of this modifier is 25 deg C to 90 deg C

Voltage modifier:

=0.8: If Max Charge Voltage - 100mV < Cell Voltage < Max Charge Voltage -
50mV

=1.0: If Max Charge Voltage - 50mV < Cell Voltage

The adjusted time is calculated by following formula.
Adjust time = Actual time at high voltage* Temperature modifier * Voltage
modifier

Actual Voltage Higher than Charging Voltage Prevention:

To Check the OCV value when charge mode change.

1. Enter Permanent Life Span mode

2. Both SBS Charging Voltage()0x15 & Charging Current()0x14 report OmV
and OmA
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3. Delay time: 5sec

If OCV voltage value = Charging Voltage Value of current Life Span mode.
1. SBS RSOC value report 100%

2. FC bit set 1

3. SBS Charging Voltage()0x15 & Charging Current()0x14 report 0OmV and
OmA

If OCV voltage value < Charging Voltage Value of current Life Span mode.

1. SBS Charging Voltage()0x15 & Charging Current()0x14 report current Life
Span mode value

2. C-FET turn ON

3. BMU will enter full charge detection at charge mode status

* OCV detection time counter(5sec) will be cleared if detecting the discharging
current during OCV detection period

Temporary Dual
Mode Function

Dynamic Lifespan mode:

Min RSOC in Rolling Time Window DLS (7days)
T-LS1 Step1: 35% < RSOC < 40%

T-LS1 Step2: 40% < RSOC < 45%

T-LS1 Step3: 45% < RSOC < 50%

T-LS1 Step4: 50% < RSOC < 55%

T-LS1 Step5: 55% < RSOC < 65%

T-LS2 : 65% < RSOC < 90%

Recovery condition:
RSOC < Exit DLS RSOC Threshold (RSOC 20%)

Plugged-in mode:

1. RSOC = PI RSOC Threshold (90%) in Rolling Time Window PI
(20160min: 14days)

OR

2. Cell temperature is = 40 degc for 40 hours at last 7 days

Recovery condition:
RSOC < Exit PI RSOC Threshold (RSOC 50%)

*Time window are initialized when:FUD#0 or Cycle Count 25 or HiV time
2120hrs

Actual Voltage Higher than Charging Voltage Prevention:
To Check the OCV value when charge mode change.
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1. Enter Temporary mode

2. Both SBS Charging Voltage()0x15 & Charging Current()0x14 report OmV
and OmA

3. Delay time: 5sec

If OCV voltage value = Charging Voltage Value of current Temporary mode.
1. SBS RSOC value report 100%

2. FC bit set 1

3. SBS Charging Voltage()0x15 & Charging Current()0x14 report 0OmV and
OmA

If OCV voltage value < Charging Voltage Value of current Temporary mode.
1. SBS Charging Voltage()0x15 & Charging Current()0x14 report current Life
Span mode value
2. C-FET turn ON
3. BMU will enter full charge detection at charge mode status

* OCV detection time counter(5sec) will be cleared if detecting the discharging
current during OCV detection period

8 96 Hour Function

96hrs function enable:

When battery is fully charged

96hrs function disable:

96hours time out.

OR

Discharge current > 5mA for duration time (as 30 seconds)
OR

Discharge current > 100mA without delay time

TDA Shutdown
Function

1. When TDA bit(bit11 of 0x16 BatteryStatus()) set to “1” ,and keep 10sec or
more in discharging state.

2. C/D FET will be turned off within 2 sec

3. BMU detect output voltage for shutdown within 2 sec

4. BMU will enter Shutdown mode
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10

Cell Balancing
Function

Cell Balance ON Condition:

Fully charged (FC=1) &

Max CellV - Min CellV delta >20mV

Delay time: 60sec

Cell Balance OFF Condition:

1. Max CellV - Min CellV delta < 10mV

2. Average current not equal 0

3. Minimum cell Voltage = 3800mV

Cell Balance Disable Condition:

1. Fully charged & Max CellV - Min CellV delta = 40mV

2. RSOC < 10% & Max CellV - Min CellV delta = 100mV

3. Condition1 Max CellV and Condition2 Min CellV is same cell block
Continues detect 5 times

Cell Balance Re-enable Condition:

1. Fully charged & Max CellV - Min CellV delta = 40mV

2. RSOC < 10% & Max CellV - Min CellV delta = 100mV

3. Condition1 Max CellV and Condition2 Min CellV is different cell block
Continues detect 5 times

11

HSFCC Function

HSFCC Learning is based on cell IR measurement and the amount of
charging capacitance to full charge.

BMFW measures cell IR every 1 percent from 65% to 75% of SOC when pack
is charged from lower than 65% of SOC.

Cell IR:

VO0: Voltage just before turning off C-FET

V1: Voltage just before turning on C-FET

| : Current just before turning off C-FET

IR =(VO-V1) /I

Operating condition:

Cell Temp:220degc and <45degc.

Changing rate:=0.45C and<1.24C

Charging current 20.05C

More than 72h after FCC updating by low side FCC learning

Max error <10%

When IR Measurement discharge current need less than 5mA
Charging Current need higher than 1000mA

One cycle after exiting PI/DLS mode

9. Not enter PI/DLS mode

10. Charging Current need be detected within 72hrs during IR Measurement
11. FCC learning deviation < 10%

12. No discharge detection.(SBS AVG current need higher than OmA)

© Nk DN =
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12

EOL Function

The End-of-Life (EoL) Prediction function is to predict the life time of the battery|
pack and inform users of the optimal time to replace CRU batteries.

The degraded level should be determined from the change of cell internal
resistance

BMFW measures cell IR every 5 percent from 55% to 75% of SOC when pack
is charged from lower than 55% of SOC.

Cell IR:

V0:Voltage just before turning off C-FET

V1: Voltage just before turning on C-FET

| : Current just before turning off C-FET
IR = (VO-V1) /1

Operating condition:

Cell Temp: 27.5degc and <52.5degc.

IR: 20mohm and <100mohm

No discharge current during IR measurement

Charge start from RSOC< 55%

SBS AVG Current need > 0.05C during IR measurement
SBS Current need > 1000mA

G

Formula:

Impedance-based FCC

= DesignCapacity * Impedance-based FCC coefficient

(Impedance-based FCC coefficient)

=1.0 + a * (Cycle count) + b * (High-temp.&voltage time) + ¢ * (Temp-modified
Impedance Growth)

*(a=-1.802*105, b= 7.498*10-%, c= -0.2569 )

Prediction:

When Impedance-based FCC < Fcc Threshold, calculate the Cycle Count and
Storage Time until EolTargetFcc (degradation to the point where battery
replacement is recommended) is reached by linear regression (calculated by
the least-squares method for both the CycleCount and Storage Time cases) on
20 buffers of history data for EoL prediction.

13

Full charge
detection

By Taper Condition:

Max Cell Voltage = Taper Voltage &
Average Current < Taper Current
Delay Time: 60sec~90sec

Mode Taper Voltage(mV) Taper Current
RT 4400 0.05C of Nominal
LS1/T-LS1 Step1 4390 Capacity
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LS1/T-LS1 Step2 4380
LS1/T-LS1 Step3 4370
LS1/T-LS1 Step4 4360
LS1/T-LS1 Step5 4350
LS2/T-LS2 4300
Pl 4200

Recovery condition:
RSOC < Exit RSOC Threshold (RSOC 95%)

By Pulse Charge OCV Detection:

Step1:

(Turn Off C-FET)

Cell Voltage = CV + 20mV continues for 1sec, C-FTE is turned OFF.
Step2:

(Turn On C-FET, Not Fully Charge)

If Max Cell Voltage < CV - 20mV continues for 1sec, C-FET is turned ON.
(Fully Charge)

If Max Cell Voltage = CV - 20mV continues for 60sec, detect Full charge.

Turn Off C-FET Turn On Fully Charge
Mode (mV) (2 CV + C-FET (mV) (mV) (ZCV -
20mV) (< CV -20mV) 20mV)

RT 4470 4430
LS1/T-LS1 Step1 4460 4420
LS1/T-LS1 Step2 4450 4410
LS1/T-LS1 Step3 4440 4400
LS1/T-LS1 Step4 4430 4390
LS1/T-LS1 Step5 4420 4380
LS2/T-LS2 4370 4330
Pl 4270 4230

Recovery condition:
RSOC < Exit RSOC Threshold (RSOC 95%)

By CCV step down function:
Max Cell Voltage = CV + 10mV continues for 1sec, CC Step down with 0.1C of
SBS FCC

Mode CCV Step down Voltage(mV)

RT 4460
LS1/T-LS1 Step1 4450
LS1/T-LS1 Step2 4440
LS1/T-LS1 Step3 4430
LS1/T-LS1 Step4 4420
LS1/T-LS1 Step5 4410
LS2/T-LS2 4360
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Pl | 4260

Minimum of CC step down value: 0.1C
Released to initial current condition: Discharge current detection or BMU enter
DSG mode(sleep mode)

14

Shutdown cancel
Function

Pre-condition:

BMU enter shutdown process

Set:

1.Shutdown delay time passed

2.C/D FET turn off

3.Pack P+ Voltage > SBS charging voltage -200mV
Delay time: 3 sec

Action:
BMU shutdown cancel, BMU return to normal status
Mode SBS Charging Voltage(mV)

RT 13350
LS1/T-LS1 Step1 13320
LS1/T-LS1 Step2 13290
LS1/T-LS1 Step3 13260
LS1/T-LS1 Step4 13230
LS1/T-LS1 Step5 13200
LS2/T-LS2 13050
PI 12750
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7.Safety Operating Parameters for GB 31241-2022

ZE2THESH 7S Bth4H L25B3P71
Safety Operating Parameter Symbol Battery Pack
| N
- EE&KE%.JEEE Ucl 13.35V
(Limited charging voltage)
) ETEE&J:BEEE_E Uup 13.35V
(Upper limited charging voltage)
, ML R Udo 7.5V
(Discharge cut-off voltage)
B 4% <
MEAILBR Ude oV
(End of discharge voltage)
WETHBE R I 6202mA CC to 12.6V,3618mA CC to 13.35V,
(Recommendation charging current) cr then CV to 259mA
= 32
BATRER lcm 6202mA
(Maximum charaing current)
E o 32
RERBRR Idr 1034mA
(Recommendation discharging current)
RAMEB BT
(Maximum discharging current) Idm 7222mA
HEZBRIPEE
(Over voltage for charge protection) Uep 4470mVv/Cell
R EBERIPEIR
(Over current for charge protection) lep 6822mA
REMEBRIPBEE
(Low voltage for discharge protection) Udp 2800mViCel
IR R EIR
(Over current for discharge protection) ldp 9889mA
£ mE
- BE}EEE./ - Tem 60°C
(Upper limited charging temperature)
N 8
~ TRADER Tcl 0C
(Lower limited charging temperature)
R R
i Tdm 70°C
(Upper limited discharging temperature)
IR
 TRESER Tdl -20°C
(Lower limited discharging temperature)
A ==y
}EEE:%.:E EE,/)[L . 259mA
(Taper current for charging) -
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8.Pack specification

8.1 2D Drawings

1 | 2 [ 3 4 5 [ 6 7 8 9 10
I ok | DON/ECRRE [ R, X113 i 0| A
1 / / TR&f 2514 | e
A A
=l [ 1 L1 ]
B0265:0.2 =
9| 01733201 083.75:0.1 2|3
2 @ & s B OMax6.98
E + 078.7+ N
. : @ 0167.3:0.1 D078.7:01 2= &®06.12:0.1 8
& B®,
) |
A
. T L
By
<
0 A
- [a ot |
N A} |
wl o <> >
gl 2 @ ® <
5| 9 2t
3 & <
C & C
L
01125201 B061.65+0.2 BoLx820.1
807175202
1 - ® 0136.05:0.2 =t |
Fa |
<) <)
<l o S|
g 3 warpage 0.5mm Max &
= 2
5 — i - 1 i .
warpage 0.5mm Max Note
a1
- Ly Vi Y P 1, Cell: 615680;
2, PACKEE:Max225g;
[ 3, Connector:DRAPHO B(54085-S0255-1H ||
o 2 - DEREN 560811-005H
K S S| g b WEER P HERCPKEERY. K* AERFERT.
o < g 5 “G* ATHGO-NO-GOBRHEAR T, ONEARRR T
E Bo2x3:01 G S Sl S, BEMHE SORPLAS SPL-TF8OLBK, HAER: UL9L -V0; 3
B & &) MylarBiXER: VTM-0;
) 6, ARk follow ¥PARAE.
CONNECTOR PIN ASSIGNMENT
—{PIN NO] TERMINAL NAME DEFINITION ]
1 P+ BATTERY PACK + TERMINAL
2 P+ BATTERY PACK + TERMINAL
3 12C_CLK SMBUS CLOCK oW [V ANGLE] V. ] S08_U_Lz503771_eow_esea00a_sre [T K
L 102C_DATA__|SMBUS DATA Touk[ A [ B | C | D [CUSTON] ToLk [ A [cUSTON S‘Cgbg | ERR
FI s TEMP 10K OHM/1% RESISTOR CONNECTED TO GND 055 L2 X : v [om] £* [ a[ea[ralou[aaun F
6 N/A :250125% z::.z:: :Z’ UNTT:M V5T e [z [& ] swm [z @ o [a2] [ WI CDRxxx
7 GND BATTERY PACK GND TERMINAL 50150 borisf 2.0 A Y T %28 | 811 P
8 GND BATTERY PACK GND TERMINAL 5150 |7 SIZE [ a] wam z5me [T [ %
1 2 [ 3 4 5 6 7 | 8 | 9 [ 10
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8.2 Label printing

rN D

IS 16046(Part 2)/
IEC 62133-2

entafire or
i par le méme
SBI1M89971 Lutiisation d'un autre type de batte
CELMBTID ou une explosion.
PLEASE REFER TO USER MANUAL OR FOLLOW LOCAL
51V = 60Wh Typical Capacity 5168mAh, g e :HON' e
y 5065mAh N ) ORI e . R-XXXXXXXX
BHBRLE BRI, e : s www.bis.gov.in

)

TIS 2217-2548
Lenovo(Thailand)Limited
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9.0thers
9.1 Warranty period:

Warranty period of this product is 12 months from manufacture code, which the battery

should be used accordance with this specification.

9.2 Product liability:
You are kindly requested to use the battery which is delivered from Shanghai BYD CO.,LTD

in strict accordance 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. Shanghai BYD
CO.,LTD will not guarantee against any accidents occurring due to use beyond the content of
this specification.

9.3 Prior notice of change:

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.

10. Attentions

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.

/N WARNING

1.Do not put the battery into a fire, or heat the battery; do not store the battery under

high temperature environment.

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

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

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

5.Do not disassemble or alter the battery’s’ outside structure.

Copyright © BYD Company Limited
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6.Do not submerge the battery in water, do not wet the battery when store the battery.

/N NOTICE

Battery should be charged and discharged with proper charger, in compliance with correct
operation contents.
1.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.

2.Do not leave the battery in a charger or equipment if it generates an older and/or heat,
changes color and/or shape, leaks electrolyte, or cause any other abnormality.

3.Do not discharge the battery continuously when it is not charged

/N Caution

1.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.

2.The battery was inspected carefully by QA before shipment to confirm with the specifications.
However, in the case any abnormality of bad smell or heat, etc, arises after purchase, bring it
and communicate with us.

3.For long-term storage, please charge at 50%SOC about in advance.

4.Do not use the battery in other than the following conditions; otherwise, the battery might

cause heat generation, damage, or deterioration of its performance.

Operating environment:
Charge: 0°C ~ +60°C
Standard Discharge: -20°C ~+70°C

Store less than 30 days: -20°C ~ +45°C
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Store less than 180 days: -20°C ~ +40°C

Store less than 360 days: -20°C ~ +35°C
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2.Scope

This specification describes the requirements for a Rechargeable Li-ion Battery pack supplied by

SUNWODA Electronic Co., Ltd.

3.Battery Pack Overview
3.1.Cell Main Characteristics

Cell Manufacturer Cell Model Nominal Voltage TypicalCapacity [ Minimum Capacity
LWN 615680H3R 3.87v 5168mAh 5065mAnh
3.2.Compliant Communications
Battery is fully SMBus 1.1 agreement compliant.
3.3.Connector Terminals Definition
Terminal Name Description
1 P+ Battery Positive Terminal
2 P+ Battery Positive Terminal
3 CLK SMBus clock interface 1/0 pin
4 DATA SMBus data interface 1/0 pin
5 ID Connect 10Kohm *+1% resistor to P-
6 NC NC
7 P- Battery Negative Terminal
8 P- Battery Negative Terminal

Battery pack output port diagram

Pin8&: P-

i

Pinl: P+

i

Pin Number Description DEFINITION
Pin 1 Pt P+ BATTERY PACK + TERMINAL
Pin 2 p+ P+ BATTERY PACK + TERMINAL
Pin 3 12C_CLK SMBUS CLOCK
Pin 4 IC2C_DATA SMBUS DATA
_ 10k OHM/1% RESISTOR
Pin 5 TEMP CONNECTED TO GND
Pin & NC /
Pin 7 GND BATTERY PACK GND TERMINAL
Ping GND BATTERY PACK GND TERMINAL
Conmector Drapho BC54085-50255-1H
DEREN 560811-005H




SUNVODA

FAGEIA

PRODUCTION SPECIFICATION

4.Production Specification

No. Items Rated Performance Remark
1 Nominal Voltage 11.61V 3.87V/cell
. : 5168mAh 0.2C discharge with 3V/cell cut off voltage at 25
2 Typical Capacity o o ,
60Wh C + 3°C (cell’s spec)
. . 5065mAh 0.2C discharge with 3V/cell cut off voltage at 25
3 Minimum Capacity ,
58.9Wh °C + 3°C (cell’s spec)
4 Reserve Capacity 400mWh From RSOC=0% to TDA
5 Initial AC Impedance <210mQ 1KHz AC Method
6 Limited Charging Voltage 13.35V Upper limited charge voltage 13.35V
7 End of Discharge Voltage oV 9V—RSOC 0%
1033mA 1033mA CCCV to 4.45V/cell 0°C~15°C
5168mA CC to
5168mA 4.1V/cell;2584mA CCCV to 15°C~20°C
4.45V/cell
) 6201mA CCto
8 | Max Continue Charge Current 6201mA 4.2VIcell;3617TmMA CCCV to | 20°C~45°C
4.45V/cell
2584mA CC to 4.2V/cell,
2584mA then stop; 45°C~60°C
Reset: max cell voltage<3900mV
9 Max Discharge Current 7222mA 35°C(Ambient); Cell surface temperature<70°C
0 0 N I .
10 | Max Continue Discharge Power 65W from SOC 100% to 0@@35 C (Ambient); Cell
surface temperature<<70C
0 0 N I .
11 Max Peak Discharge Power 80W for 30S from SOC 100% to 0/0@,35 C (Ambient); Cell
surface temperature<<70°C
CB Max Discharge Current:3888mA
12 | CB Maximum Discharge Power 80W @35°C (Ambient) ;Cell surface temperature<
70°C
13 Standard Charge Current 1033mA Cell surface temperature < 70°C
14 Standard Discharge Current 1033mA P -
Storage 1 week -20C~50C fthe b K (shiDDi
Storage Storage 1 months 20C45C If the battery pact (s lipping status)store at over
15 | Temperatur St 5 0 0C20C the 3 months period, it should be recharged.
e orage > months - Humidity<95% RH
Storage 1 year -20°C~35C
0C~60C+3C  |Humidity<95% RH
16 Operating Temperature Range
(Charge) =0 C+x3C Initial low charge temp
<50 C=x3C Initial high charge temp
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17 Operating T_emperature Range 20°C~60C+3C  |Humidity=<95% RH
(Discharge)
18 Over Temperature Protection 6043°C
(Charge)
19 Under Temperature Protection 243°C
(Charge)
S -
20 Cycle Life 270 A’Cg; lcrieat 1000 See 10.6 Electrical Characteristics For Detail
21 Battery Pack Weight Max 2259
25%~30% By Air
22 Shipping Capacity
45%-55% By Sea & Land
23 BMU Solution Tenpao_RAJ240047_E108 EC16




5.Standard SBS Commands

BT

No. Function CMD Specification Comments
y |Remaining Capacity 0x0L  |10% of design capacity=600cWh
Alarm
2 |Remaining Time Alarm| 0x02 |10 minutes
3 (Fiﬁgart;]\e/e State Of 0x0D |Remaining Capacity/Full Charge Capacity x 100
4 |Remaining capacity OXOF Shall be 0 when the cell stack voltage reaches
3V/cell
5 [Full charge capacity 0x10 [Update the value when detect the full charge
0°C~15°C 1033mA
15°C~20°C 5168mA
. End of Charge
20°C~45°C 6201mA
6 |Charging current 0x14 Current-258mA
45°C~60°C 2584mA
Precharge current 517mA
0°C~15°C 13350mV
. 15°C~20°C 13350mV
7 [Charging voltage 0x15
20°C~45°C 13350mV
45°C~60°C 13350mV
When the charging capacity exceeds 100% of
8 |Cycle count Ox17 FullChargeCapacity, CycleCount is added to 1
9 |Design Capacity 0x18 [6000cWh
10 [Design Voltage 0x19 |11610mV
11 |Manufacture Name 0x20 [Sunwoda 2025
12 [Device Name 0x21 |LNV-5B11M90168
13 [Device Chemistry 0x22 [LION
. Ship Mode Function.
14 \DFET OFF Function 0x34 " |see 9.3 Ship Mode For Detail,
Maker ID HW ID FW Version Data Version
bytel byteO byte3 byte2 byte5 byte4 byte7 byte6
07 00 A8 0C 00 01 04 00
Lenovo Spec.
15 Read Battery Info. 0x37 Target Schedule 0x37 : :
Lenovo A0 : Maker ID Al:HWID FW Version Data Version
Piass Phase bytel | byte0 | byte3 | byte2 | byte5 | byted | byte7 | byte 6
EP EVT/SDV XX 00 XX XX 1x 00 XX XX
SP FVT/SIV XX 00 XX XX 2x 00 XX XX
PP SIT XX 00 XX XX 3x 00 XX XX
MV __ |SIT-R/SVT XX 00 XX XX 01 XX XX
MP SOVP XX 00 XX XX XX 01 XX XX




6.Fuel Gauge Board Current Con8uiribtion

No.

Function

Specification

Comments

1

Cell voltage sensing input leakage current
on each block

<10uA

@3.8V/cell

Circuit Current Consumption

I@ggmg SMD=H < 600uA(typ) Operating mode
I@(S I;Eﬁg: / SMD=L < 200uA(typ) Sleep mode
I(shutdown)

@ SMC / SMD=L

< 15uA(typ)

Shutdown Mode




SUNLIDOR PRODUCTION SPECIFICATION

7.Fuel Gauge Accuracy

No. |Function Specification Comments

1 [Voltage Accuracy 20mVv @25C

=600mA 30.5%

2 |Current Accuracy <600mMA #3mA

3 |Temperature Accuracy +3C




8.PCBA Protection function (25°C43¢)
8.1.Protection Function (Recovery)

No. Item Threshold

Action

CFET

DFET

4.49VvV+0.02V / cell
1 |Over Cell Voltage Protection (1st) Delay time: 2Sec~6Sec

Off

On

Reset: <4.35V+0.02V /cell

On

On

Set: <2.70V#0.02V / cell(<157C)
Delay time: 11Sec~15Sec

OR

Set: <2.80V#0.02V / cell(>157C)
Delay time: 11Sec~15Sec

2 |Under Cell Voltage Protection OR

Set: <2.50V#0.02V / cell(for all temp)
Delay time: 4Sec~8Sec

On

Off

Reset: =3.10V#0.02V / cell & Charging
Delay time: 0Sec~3Sec

On

On

Set: <2.70V40.02V / cell(<157C)
Delay time: 19Sec~23Sec

OR

Set: <2.80V#40.02V / cell(>157C)
Delay time: 19Sec~23Sec

3 |Shutdown Voltage of Cell

Off

Off

Reset: Charge Voltage Input

On

On

Set: =600mA
Delay time: 2Sec~6Sec

Off

On

Resetl: Current<-15mA
Delay time: 1Sec

Reset2: Current>-15mA
Delay time<-30Sec

4 [Pre-Charge Over Current Protection

On

On

Delay time: 60mins

Off

On

5 |Pre-Charge Timeout Protection
Reset: Current<<-10mA

On

On

Set: >6.8A+0.2A

Delay time: 2Sec~6Sec
6 |SW Over Charge Current Protection

Off

On

Reset: Current<<-50mA

On

On

10
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Set: >10.1A+0.2A
. ) Delay time: 4Sec~8Sec on oft
7 |SW Over Discharge Current protection
Reset: Current=50mA On On
Set: =16.67A(TYP) (14.2-20.5) on Off
8 |HW Over Discharge Current Protection |Delay time: 27ms+10%
Reset: Delay time<30Sec On On
) o _ Set: =33.3A (TYP) (27-35) on Off
9 I(—IlV\/)Dlscharge Short-Circuit Protection Delay time: 600us~1500us
st
Reset: Delay time<-30Sec On On
) o _ Set: =22.2A (TYP) (20.5-27) on Off
10 I—;V\éDlscharge Short-Circuit Protection Delay time: 300us~900us
n
(end) Reset: Delay time<-30Sec On On
11 |Charge Over Temperature Protection of Set: >60€C3C Off On
Cell Reset: <50€43C On On
1, |High Temperature Charge Start Set: >50€3C Off On
Protection (Charge inhibit function) Reset: <50€43°C On On
13 |Discharge Over Temperature Protection Set: =73€43C Off Off
of Cell Reset: <65€+3C On On
. Set: =98€43C Off Off
14 |Over temperature protection of FET -
Reset: <70€+3C On On
. Set: <-2€43C Off On
15 [Low Temperature Charge Protection -
Reset: =0€13C On On
. . Set: <-20€13C Off Off
16 [Low Temperature Discharge Protection -
Reset: =-15€43C On On
1) Taper Current FC Condition:
Max Cell Voltage >4.4V& Average Current
<258mA & Delay Time: 80Sec Off on
17 [Fully Charge Protection 2) OCV FC Condition:
Max Cell Voltage >4.43V& Delay Time :
60Sec
Reset: RSOC<<95% On On

11
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8.2.Protection function (Permanent Failure)
Action
No. Item Threshold FUSE CFET DFET
. Set: >4.55V £ 0.02V/ cell
1 |SW Over Voltage Protection (2nd) Delay Time: 4Sec~8Sec Blow Off Off
. Set: >4.6V £ 0.025V / cell
2 |HW Over Voltage Protection (2nd) Delay Time:4.2Sec~7.8Sec Blow Off Off
. Set: =90€43C
3 g\r/g) Temperature Protection of Cell & Charge Current =25mA OR Blow Off Off
Discharge Current =100mA
4 Over Temperature Protection of FET Set: =120 43°C Blow Off Off
(2nd)
Set: D-FET Turn Off
5 |D-FET Failure Detection & Discharge Current =500mA Blow Off Off
Delay Time: 10Sec~13Sec
Set: C-FET Turn Off
6 |C-FET Failure Detection & Charge Current =500mA Blow Off Off
Delay Time:10Sec~13Sec
. . Short Condition: =150€
7 | Thermistor Short Detection Delay Time:10Sec~13Sec Blow Off Off
. . Open Condition: <-46€
8 |Thermistor Open Detection Delay Time: 10Sec~13Sec Off Off
9 |Cu Deposition Detection Set: Cell Voltage <1.3V - Off Off

Delay Time:1Sec~4Sec

12
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9.0ther Function Description
No. Item Condition Action
Pre-Charge Mode Min Cell Voltage <3000mV Charging Current: 517mA
Temp: 0°C~15°C 1033mA CCCV to 4.45V/cell
Temp: 15°C~20°C 5168mA CC to 41V/Ce“,
2584mA CCCV to 4.45V/cell
Smart Charge Mode
Temp: 20°C~45°C 6201mA CC to 4.2V/cell;
3617mA CCCV to 4.45V/cell
2584mA CC to 4.2V/cell, then
Temp: 45°C~60°C stop; Reset: max cell voltage<
3900mV
1 Charge Mode |[Advanced Charge Profile:

T1(0°C)<T2(10°C)<T5 (15°C) <T6 (20°C) <T3 (45°C) <T4 (60C)

Charging Current

T1 T2 TS T6

Cell Temparature

T3 T4

13
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Sleep Mode

Entry:

1. No Communication

2. |Current()] <10mA

3.No PF and No Safety Alert / Status

BMU goes to sleep mode
C-FET turn off

Exit:
1. Communication with battery OR
2. |Current>10mA OR
3. Abnormal situation:
1)Sbs. Temp>73degC
2)Shs. Temp<-20degC
3)Sbs.FET Temp>98degC
4)Sbs.FET Temp<-20degC
5)Max cellV>4.49V
6)Min cellvV<2800mV

1. BMU goes back to normal
mode

2. C-FET turn on.

(Depends on present status)

Note:

1. BMU can’t allow CLK pin High with Data pin Low or CLK pin Low with Data pin

High.

2. The current condition of sleep mode is no matter current direction.

3. The C-FET is turned off in sleep mode.
Normally, the current exit condition is discharge.

Shipping Mode
Function

Entry:

1.Write “0x0000” by 0x34 & Write“0x1000” by 0x34
(Command interval less than 5 sec)

OR

2. RSOC<<30%

& No detectable charge or discharge current

& Storage Time>2 weeks

1.D-FET off function 0x34
value changes to “0x0100”
2.Both D-FET and C-FET turn
off

Exit:

1.Write “0x2000” by 0x34 & Write “0x4000” by 0x34
(Command interval less than 5 sec)

OR

2. BMU receives a SMBus Command after waking up
from sleep mode.

1.D-FET off function 0x34
value changes to “0x0000”
2.Both D-FET and C-FET turn
on

Return to normal mode

Note:

It’s necessary to have an interval time that is more than Ssec between entry condition
command and exit condition command for turning on/off C/D-FET.
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RSOC<30% storage condition flow chart:

Exit from ship
mode & storage
timer=0

Sleep Mode Entry Condition:
No SMBUS communication

and max current <=10mA
Gauge with delay time >=20s.
entersleep
mode
Yes

Storage Time = Clear storage
Storage Time +1 timer

Storage
Time > 2
weeks

Yes

Shutdown Mode

| D-FET off & I
Storage Time = 0
Common Entry:

1.Min cell voltage continuous <2800mV for 20Sec
&Voltage at PACK pin < 1000mV OR

2. 1.Write 0x0010 to 0x00

2.Write 0x0010 to 0x00

This sequence will be canceled if interval time of
between

Step(a) and Step(b) is over than 5sec

RTC Entry:

1. Battery in shipmode and RSOC <= 5% for 2s with
RTC

function enable.

Turn D-FET and C-FET turn off

Function 2. Battery in sleep mode over 1hour and RSOC <= 2%
with RTC function enable.
3. TDA=1 for 11sec with RTC function enable
(TDA release condition: charge current>50mA and
Vcell>3200mV/cell)
Exit:
Voltage at PACK pin>4V
if the charging voltage co_n_tmu_es to _be_ applied to Pack+ Both D-FET and C-FET turn on:
while the shutdown condition is satisfied, the
. . . Return to normal mode
shutdown will be canceled if Pack+ is equal or larger
than (ChargingVoltage — Cancel ChgVoltOffset)
forCancelDela
96Nrs function enable:
When battery is fully charged
% Ho_urs 96hrs function disable:
Function

96hours time out. OR
Discharge current>5mA for 30Sec OR
Discharage current>100mA for 1Sec

Cell Imbalance
Function

Max cell voltage>4.20V &
(Max cell voltage — Min cell voltage) >500mV &
Current=0mA &Delay time>5mins

Set Bit10 (Cell Imbalance
Alarm) at Battery Status 0x16

15
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7 |Permanent Dual Mode

Permanent Criterion to Enter Capacity
Adiusted Hrs at High Requested Charge Voltage (Approx % of
DM Cycle Count ) v g RT Capacit
oltage pacity)
RT 0 0 13.35V 100%
LS1-1 100 960 13.32v 99%
LS1-2 150 1200 13.29V 98%
LS1-3 300 1440 13.26V 97%
LS1-4 350 1680 13.23V 96%
LS1-5 400 1920 13.2v 95%
SoH FCC < 50% of DesignCapacity() OR
LS2 |SoH FCC < LS1 to LS2 FCC transition 13.05V 90%
threshold(Min FCC: 54%)
8 |Dynamic Dual Mode
Dynamic Criterion to Enter Capacity
DM RSOC for last 7days Requested Charge Voltage (Approx % of
RT Capacity)
RT RSOC<35% 13.35vV 100%
T-LS1-1 35%<RSOC<<40% 13.32Vv 99%
T-LS1-2 40%<RSOC<<45% 13.29V 98%
T-LS1-3 45%<RSOC<50% 13.26V 97%
T-LS1-4 50%<RSOC <<55% 13.23V 96%
T-LS1-5 55%<RSOC <<65% 13.2v 95%
T-LS2 65%<RSOC <<90% 13.05V 90%
Exit Condition: RSOC<20%
9 |PI Mode
Capacity
Entry Criterion to Enter Requested Charge Voltage (Approx % of
RT Capacity)
1 RSOC>90% for 14days
) RSOC>90% for 7days & 12.75V 80%
High Temp(>40°C) for 40hours

Exit condition: RSOC<50%
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PRODUCTION SPECIFICATION

10.Electrical Characteristics

Standard environmental test condition
Unless otherwise specified, all tests stated in this Product Specification are conducted at below condition:
Temperature : 25C +3<C , Humidity: 5%~ 95% RH

No. |Item Test Method and Condition Criteria
Charging shall consist of charging at a constant current rate of
1033mA until the battery voltage reaches 4.45V/cell. The battery
1 |Standard Charge |[shall then be charged at constant voltage of 4.45V/cell while \
tapering the charge current. Charging shall be terminated when the
charging current has tapered to 258mA
2 \(/)Oplfggzlrcwt After standard charge, measure it within 24 hours Above 11.1V
. i After the standard charge, the battery should be discharged at 0.2C
>
3 |Initial capacity constant current to the cut-off voltage of 3V/cell. 25065mAh
4 |Initial Impedance The battery is fully charged, Wlth 1_|§Hz sine wave AC 4 terminal <210mQ
measurement method to test the initial.
When the battery has completed standard charged, it shall be Residual
5 [Charge retention |disconnected and put aside for 28 Days at 20°C+5°C, Then capacity > 85%
measured the capacity with 0.2 C till 3V/cell. pacity 0
Capacity >70%
Charge battery with specified charge method and discharge battery |of Cmin
6 [Cycle Life with 0.5C current until min cell voltage reaches 3V/cell. Repeat to [Thickness Swelling<

1000cycles, record remained capacity of 1000th cycle.

10% of initial
thickness
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11.Safety compliance o
No. |Item Test Method and Condition Criteria
The battery is fully charged in accordance with the standard
charging method, placed in a gravity convection or circulating air .
1 |Heat test oven. The temperature of the oven is to be raised at a rate of (542)° No EprI?rselon, No
C/min to a temperature of (130+2) <C and remain for 30 mins at
that temperature before the test is discontinued.
Short the positive (+) and negative (-) of the pack with copper wire .
2 ,[Ser;(;qr;[niiwveen having a maximum resistance load of 0.1 Q at 20°C35°C and 55°C | L\lrr?orll(ftournleé;ll(rae’e
2°C for 2hoursafter standard charge at 25°C43°C. g
Apply a power supply at a reverse polarity, constant voltage and NO runture. fire
3 |Reverse charge |constant current adjusted to 13.35V/ 6201mA condition at 25°C+3 pture, Tire,

°C and leave it for 24 hours.

smoke or leakage

Constant current and constant voltage 0.5C/13.47V charge for

4 Overcharge 48hours at 25°C+3°C.Then check outside appearance right after No Ie'a kage or
performance prominent breakage
rated charge.
No mass loss (not
Procedure: EXCTedko'l%l)\l
Place the fully charged battery at thermal chamber veont?;g ﬁg’ °
+2° -4082°
5 |Thermal cycling 722 C for 6Hr  -4022°C for 6Hirs disassembly, No

(Transfer time : 30min), 10cycle
take out the battery at (2045)°C for 24hours

rupture No fire

OCV(open circuit
voltage)> 90% of
the initial voltage
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12.Safety Operating Parameters for‘GB 31241-2022

A TESH e b 2H

Safety Operating Parameter Symbol Battery Pack

7t L FR il

(Limited charging voltage) Ucl 13.35V

7o PR H

(Upper limited charging voltage) Uup 13.35V

JCFE AR I FLE

(Discharge cut-off voltage) Udo 8.34V

JCFE 2 b FL

(Discharge terminate voltage) Ude oV

HEF 78 L FELR

(Recommendation charging current) ler 1033mA

F5e K 78 L R Max cell voltage >4.20V
i i Icm

(Maximum charging current) &

T T FELR

(Recommendation discharging current) ldr 1033mA

3R LY

(Maximum discharging current) Idm 7222mA

Over e i Ucp 4.49V0.02V/cell

(Over voltage for charge protection)

b 7S HL AR FEL

(Over current for charge protection) Icp 6.8A0.2A

IR AR L

(Low voltage for discharge protection) Udp 2.80V#0.02V/cell

IR AR ELR

(Over current for discharge protection) Idp 10.1A40.2A

R 7 R o imye

(Upper limited charging temperature) Tcm 60°C+3C

BRI o imye

(Upper limited discharging temperature) Tdm 60°C+3°C

R 7 IR o ioys

(Lower limited charging temperature) Tcl 0C3C

T B B H iR o imye

(Lower limited discharging temperature) Tdl -20C43°C
Hanelg B=N=n vE fF

A SRV 1) f5e e R T i P Trmax 20°C43°C

(Maximum allowable surface temperature)

70 HEL AL LA

(Taper current for charging) } 258mA
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SUNODP PRODUCTION SPECIFICATION

13.Safety License

Type Standard

CQcC GB31241-2022

CB IEC60950,IEC62368,IEC62133
CE EN60950,EN62368,EN62133,EN 55032 and EN55024
UL UL60950-1,UL62368,UL2054

BSMI CNS 15364/14857-2

PSE JIS C8712, JIS C8714

KC K62133

BIS 1S16046, IEC62133

No mercury report  [EU Directive 2006/66/EC
MSDS report
MIC
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16.Safety Instruction

Warnings

.Use the dedicated charger.

.Keep away from children to avoid any accidents.

.Don’t use the independent charger.

.Don’t leave the battery near the fire or heating source.

.Don’t throw the battery into the fire or in direct sunlightor immerse into the water.
.Don’t penetrate the battery with a sharp object such a needle or driver.

.Don’t impact with heavy objects such as a hammer, weight.

.Don’t throw or drop the battery on the hard floor.

.Don’t disassemble the battery or modify the battery including design or electrical circuit.
.Don’t use seriously cared or deformed battery.

. Leakage of the battery is strictly prohibited to use again.

f liquid leaks ontoyour skin or clothes, wash well with fresh water immediately.

If the battery is needed to be stored for a long period, battery should be removedfrom the application
and stored in a place where humidity and temperature are low.

23



