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Prismatic lithium Ion Battery

2. L160F100
Model: L160F100
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1. 9148 INTRODUCTION

1.1. BAY Purpose

AN TN T A QUE R B AR A7 BR A 7 A2 7 (B B 53 7 b R 7 il AR DA A R
This document describes the characteristics and handling information of the rechargeable lithium-ion cell manufactured and
supplied by CALB Co., Ltd.

1.2. {R32 Confidentiality

AT B AR NBSAR ], A S EER . AR A SO AR IR . . 0 REIARAT 9 #R R A% 45 1k
), HEZIRER.

The information contained in this document is intended solely for the use of the individual or entity that is authorized to receive
it. It contains confidential or privileged information. Any disclosure, copying, distribution or taking an action in reliance on the

contents of this document is strictly prohibited and may be unlawful.

1.3.44%5F % Coordinate System

wEAmE: X
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2. Fith{SE CELL DATA

2.1. P iR %] Cell Identification — U

FL U T 1) s AR T (R P AT 4R AN b, LA — B

The DMC code and ID numbers imply the same information and both are inscribed on the cap plate.

2.1.1 IELRIRRIERX 4 Identification of Positive and Negative Terminal
FF B+ LR IEWARR:, 755" R A o

The symbol "+" indicates the positive pole, and the symbol "-" indicates the negative pole.

positive -

2.2. Z&189(=8 Structure Data

2.2.1.E8{FEB;ttR~T Cell Dimensions

B x G x B | (160£0.3) x (116.40.4) X (49.940.3), REHRAE JEEE RS2 #F: - 20%SOC, 300+ 20 kgf

Measurement conditions for thickness dimensions:

/mm (without terminal) 20%S0C, 300+ 20 kgf

Ce#r\]/yigth X I-;eight X (160+0.3) x (129.5+0.6) x (49.9+0.3), StRiE
Ickness /mm (with terminal)

Fe i E i /kg /
1.99+0.10, &
Cell Weight/kg
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AR RR /L /
0.92, AEKkHE(without terminal)

Cell Volume/L

2.2.2. EgjthyMIR Cell Image

2.2.3. BBithZF_E{EE Cell Surface Condition

FEL 00 T RS /N 23 X 30 PET A I s ()

RV TS RR 1 BRI kRS IE Y0 T4k, 4 PC B5 wi i i o
Cell side surface is covered with PET insulation tape (blue color);

Cell top surface is covered with PET except vent, code and rivet terminal.

2.2.3.1 TIEFIEESIE Cleanliness of Work Environment

TR LA K pack BRI AR F, MARIGRZE LkbsiE (ISO/TS 16949) ATk iHHl.
A technical cleanliness plan should be executed according to automotive industry standards (ISO/TS 16949) in the process of

module and pack assemble.

2.2.3.2 Hjthi5iE Cell Cleaning

FERGA BN pack FEMCHT, S 2% iR I BEAT VS i AL BE, A ORFS R FR IR I R -
Cell should be cleaned after the arrival at customer and before module and pack assembly in order to remove foreign matter on

the cell surface.
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2.2.4. —#kE4% 2D Drawing

0.3
4

292015 (ref)
16040, 15
46
[ :
Ell = / 3
| I g
= - F
!E'H/
. B b etk
2.2.5. {#1EE Exploded Diagram negative upper
adanter block
IEAR b etk
positive upper
adaoter block AR T ARk
Negative bottom
AT adapter block
positive bottom

adapter block

CER{E
Cell
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2.2.6. EEPHigit Part Design

2.2.6.1. & Can

ik Can AI3003 H14

2.2.6.2.48%5%0& Insulation Tape

PET
2 5 b
| i@fﬁﬂﬁt it (Color): ¥ t(Blue)
nsulation tape JE £ (Thickness): 0.08 mm

2.2.6.3. IEfatRAR4E Positive and Negative Terminal

DM I N LAl 1060 H14), fil FE4EE(AI 1060 H14), Ek F#H:E (AL6063) , fifl 8t (AL 6063)
Material: Positive terminal (Al 1060 H14), Negative terminal (Al 1060 H112 & Cu T2)
2) HIhAMIE Cell Appearance

Ptz

2.2.6.4. @ZTAR Top Insulation Film

#2% THR #MEl: PC+ABS, JE: 1.2mm
Top insulation film Material: PC+ABS, , Thickness: 1.2 mm
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2.3. E${EEUE Electrical Performance Data
2.3.1 ¥= Capacity
FrifE 75 8 Standard capacity: 100 Ah (1C discharge, 25°C)

2.3.2. I1ZE Power

30sec 497.1 490.65 488.7 419.25 285.93 150A
Discharge
60sec 497.1 490.65 488.7 3225 238.275 150A
25°C
30sec 337 432.77 431.73 428.22 421.33 130A
Charge
60sec 337 432.77 431.73 428.22 421.33 130A
30sec 364.54 359.81 358.38 3225 238.275 150A
Discharge
60sec 497.1 327.1 325.8 3225 158.85 150A
0°C
30sec 168.5 266.32 332.1 329.4 324.1 100A
Charge
60sec 101.1 166.45 265.68 263.52 259.28 80A
30sec 248.55 245.325 244.35 161.25 79.425 75A
Discharge
60sec 165.7 163.55 162.9 161.25 79.425 50A
-20°C
30sec 0 0 0 0 0 0A
Charge
60sec 0 0 0 0 0 0A
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2.3.3. ABE DC-IR

10sec 0.96 1.06 1.17 1.24

Discharge
18sec 1.06 1.16 1.28 1.36
Charge 10sec 1.05 1.12 1.15 1.19

2.3.4. FEEEE OCV

Discharge 3.364 | 3.335 | 3.334 | 3.333 | 3.316 | 3.295 | 3.295 | 3.291 3.26 3.214 | 3.077
25°C
Charge 3.342 | 3.347 | 3.347 | 3.347 | 3.318 | 3.314 | 3.311 | 3.310 | 3.281 | 3.229 | 2.811
2.3.5. 2z Safety Test Results
1) $HE 77k F) 200 kN BUHEIHIE AR S5 F] 30%EHE N 0
V;
1) 200 kN of extrusion or 30% of cell deformation or 0 V of
i cell voltage; <EUCAR safety
TUE | 20 IR R B A O Level 2 | level >
2) Crush Direction: Press vertically in the direction of Level O: No effect
extrusion plate; Level 1: Passive
3) BRI 541 mm/s. protection activated
3) Crush Speed: 5+1 mm/s. Level 2:

Ui 1) 100% SOC, &5 ~ &8 mm (il i e[ bl (25+5) E:\tZICtS’Df;igZe A
echanical - N B g T : ,
Abuse mm/s R IH U\ﬁﬁ?%/mj&ifﬁﬁﬁﬁl‘ﬂ;\% HWEMEHE mass < 50%

ﬁ‘ﬁu ﬁﬁﬁﬁﬂﬁﬂ"}ﬂﬁﬁfﬂ‘b, %%1’1’15"%& EEA‘{L@E':‘) Xﬂ% 1h, Level 4: Venting, A
Nail ' 1) 100% SOC, penetrate the battery from the vertical | Level4 | jass>50%
Penetration | gjrection throughout the inside plates with @5 ~ @8 mm needle Level 5: Fire or
at (25 £ 5) mm/s speed (needle stays in the battery) and Flame
observe 1 h. Level 6: Rupture
Level 7: Explosion
I3 L KN R RS & b Level 2
VlﬁJ_rea;on 1) Install the test object on the vibration table; eve
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2) X XYZ ZANT5 AT PR30 8 h, JRBNMAS Hi%
ML 5 kAT, RSN 6, RN B0 — MR T, R
ZHOLE 75

2) Vibration is applied to each of the three directions of XYZ
for 8 h. Vibration test parameters are carried out in accordance
with Table 5. The vibration curve is shown in Figure
6, a temperature condition is superimposed, and the tempera
ture parameters are shown in Figure 7.

3) RENEERFHE 1h;

3) Stand for 1h after the vibration is over;

4) DIbrdE R AT AR AEIRER 3 IR, M REN G AR

4) Conduct standard cycle for the cell for 3 times with
standard current to determine the capacity after vibration;

5) F2 HE AR I 7 00 1k vt Y PR

5) Test the cell resistance according to the standard test
method.

s H
Thermal
Abuse

Thermal
Stability

1) 100% SOC, 5°C/min (TR M 25°Chn#F| 130°C,
SRJEDRTF 30 5.

1) 100% SOC, heat from 25°C to 130°C at a heat rate of 5°C
/min and stay 30 min.

Level 2

Thermal
Runaway

L i B iR sk, RiNE e . e Jm i
Gz, IMPREEDREOR WK 3, NGB N 5 & il B
fish, TR B A RS RIS AN R T I 0ns B A AT, S
Rl A A AT B G 2 0, B A I B
X (NP 4).

1) Heating device shall be flat or rod-shaped, and the surface
shall be covered with ceramic, metal or insulating layer. The
power requirements of the heating device are shown in Table
3. The heating device shall be in direct contact with the battery.
The size of the heating device shall not be larger than the
heated surface of the test object. The temperature sensor of
the monitoring point shall be arranged on the side far away
from the heat conduction, that is, the opposite side of the
heating device (as shown in Figure 4).

2) HAH 7R E] 100%SOC J&, FH 1C Hii4ksit i 12
min;

2) Cell was charged to 100%SOC, and continually charged
for 12 min with 1C current;

3) SR E, FF A ECR T F 0 R BEAT 5 4k
hnFs

3) Start the heating device immediately and heat the test
object continuously with its maximum power;

4) HRAEIR IR E SCH IR SR BE I 2] 300 °Ci, 51k
i, RATINIARE

4) When thermal runaway occurs or the temperature of the

defined monitoring point reaches 300 °C, stop triggering and

turn off the heating device;

5) TR AE PRI SR AT H B A AU ) 5

5) Whether there is thermal runaway shall be determined
according to below:

(1) W% 57 A v i B I 00 4 FL R 1) 25%0;

Level 4
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(1) The voltage drop of cell is more than 25% initial
voltage;

(2) W0 il o 22 81 L el 1 32 00 5 119 B v AR

(2) The temperature of the monitoring point reaches the
maximum working temperature specified by the battery
manufacturer;

(3) MW ik A 3] dT/dt21°Cls, HEFSE 3s LA L

(3) The temperature rise rate of the monitoring point reach
dT/dt =2 1 °C/s for more than 3s.

M ()FIB)BE (2RI B) KA, HE KRR, MK KE
PORTE, WREnE . IR NG R 1 h A, A K
AE AR K@ T o b IR S50 RAE AR E I A S R AT T
T ATHR R AT 1 7 -

When (1) and (3) or (2) and (3) occur, thermal runaway is
determined. If no thermal runaway occurs, the test passes.
During the heating process and within 1 h after the heating, if
there is no fire or explosion, the test will pass. The above
conclusion should be judged by naked eyes without
disassembling the test sample.

FL
Electrical
Abuse

1) 100% SOC, 1CfHyi7s AL LR 1.5 5T 178

7 B, AL Level 4
Overcharge | 1) 100% SOC, 1C constant current charge to 1.5 times of
the cut-off voltage, quit charging and observe 1 h.
ik 1) 100% SOC, 1C fEHH 1.5 /MiF, WL 1 /M.
Over 1) 100% SOC, 1C constant current discharge 1.5 h and Level 2
Discharge | observe 1 h.
1) 100% SOC, Hh4MER 10 min, %EEEHEE/N 5 mQ,
ShEps | WE LI
External 1) 100% SOC, 10 min of cell external short circuit and the Level 2

Short Circuit

external short circuit resistance is less than 5 mQ, observe 1
h.
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2.3.6. ISR LR Environmental Test Results

PRI
Drop Test

1) 100% SOC, HIBIES 7" N A 1.5 m = Ak Btk
TERKE LI b, WS 1 /N .

1) 100% SOC, two terminals of cell faces down from a
height of 1.5 m onto the cement floor and observe 1 h.

Level 2

TR
Temperature Cycle

1) 100% SOC, Huif st BON IR Af b, il P i P 42
1 AE 2 TR, FEFIRES IR, SR L/,

1) 100% SOC, cell was put into the temperature box, and
temperature of the temperature box was adjusted

according to table 1 and figure 2 for 5 cycles, and observe
1h.

Level 2

Uk
Low Pressure

1) 100% SOC, Hfki S ESE S, AR+
SEHN11.6 kPa, IRENER, FHE 6 /NN, WL 1PN,
1) 100% SOC, cell was put into a low-pressure chamber,
air

pressure was adjusted to 11.6 kPa in ambient temperature,
stand for 6 h and observe 1 h.

Level 2

HIKIZ i

Seawater Immersion

1) 100% SOC, #fH kbR A 3.5% NaCl i) (it 7>
O b2 /NN, AKIRRLTE AT BRI, WS 1N .
1) 100% SOC, cell was immersed in 3.5% (mass fraction)
NaCl solution for 2 h, water depth should completely
exceed height of the cell and observe 1 h.

Level 2

10
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2.3.7. 5@ilif45 R Life Test Result

FoH: LLAICTHVRFEE R B B SR L & 3.65
V, SRJGTE 3.65 V NIH KIS 78 L E & R

7 LR R T 0.05 C
Charge/discharge ' :
gCycIe g Charge: 1C constant current charge or step- >3000 cycles@70%SOH (25°C)

charge to 3.65 V, and constant voltage
charge till charge current is less than 0.05C.
JBC s B 1C fHIRUFF SR 2 2.5 Vs
Discharge: 1C constant current discharge to
2.5V.

>2000 cycles@70%SOH (45°C)

11
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3. Bt TIELA R Z2BR%] OPERATION AND SAFETY LIMIT ON CELL LEVEL

3.1. EB[ERRiI Voltage limit

EEE HLE 38V /
el PR Charging voltage
Safety limit ; :
Y Bk 18V /
Discharging voltage
FoHL L
TAEFRH Charging voltage 365V /
Operation limit TR L 2.0V (T<0C) /
Discharging voltage 25V (T>07C)

A R DA K 22 A B ) Pl S AR 50 pack H f B (Il P vt

Operation voltage and safety voltage limit is applied depending on the minimum module temperature.

3.2. EBi%BR#l Current Limit

3.2.1. R AHYEBHE;E Discharge Operation Current Limit

B K L B Discharge Operating Current Limit
vE
ol W fR | Peak Current Limit | £F£EfR ] Continuous Current Limit
Temperature (°C) - .
FRELI [H] | « (A) FRELI [H] | inuous (A)
Duration (sec) | P Duration (sec) | mreeomniess

55 30 100 180 50
50 30 100 180 50
45 30 150 180 100
40 30 150 180 100
35 30 150 180 100
30 30 150 180 100
25 30 150 180 100
20 30 150 180 100
15 30 150 180 100
10 30 150 180 100

30 150 180 50

30 150 180 30
-5 30 100 180 30
-10 30 100 180 30
-15 30 75 180 20
-20 30 75 180 20
-25 30 50 180 15
-30 30 50 180 15

3.2.2 7B E;TIRHI Charge operation current limit (only charge direction)

12
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7t L FEL L BR 1] Charge Operating Current Limit
L Ve (L L R IR
Tem?e(z:r;\ture Peak Current Limit Continuous Current Limit
Duﬁff)ijé?ec) Imax _peak (A) Du*r%;fiﬂr?gec) by arirams (G
55 30 130 180 80
50 30 130 180 80
45 30 130 180 100
40 30 130 180 100
35 30 130 180 100
30 30 130 180 100
25 30 130 180 100
20 30 130 180 100
15 30 100 180 80
10 30 100 180 80
5 30 100 180 80
0 30 100 180 80
-5 30 50 180 30
-10 30 0 180 0
-15 30 0 180 0
-20 30 0 180 0
-25 30 0 180 0
-30 30 0 180 0

3.2.3 T2 HHRRE Safety current limit

55 1.2*I max 1000 1.2*] max 1000
50 1.2*1 max 1000 1.2*| max 1000
45 1.2*| max 1000 1.2*] max 1000
40 1.2*1 max 1000 1.2*| max 1000
35 1.2*| max 1000 1.2*] max 1000
30 1.2*| max 1000 1.2*] max 1000
25 1.2*l max 1000 1.2*I max 1000
20 1.2*1 max 1000 1.2*1 max 1000
15 1.2*l max 1000 1.2*I max 1000
10 1.2*1 max 1000 1.2* max 1000
1.2*1 max 1000 1.2*I max 1000
1.2*1 max 1000 1.2*I max 1000
-5 1.2*1 max 1000 0 0
-10 1.2*l max 1000 0 0
-15 1.2*1 max 1000 0 0
-20 1.2*l max 1000 0 0
-25 1.2*1 max 1000 0 0
-30 1.2* max 1000 0 0

13
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3.3. iBFEIR#I Temperature Limit

IR e A A i 65°C 2R B AR
Max. storage This is to be ensured in an ambient temperature
BASAERRERE | oo L PR R
24 R Min. storage This is to be ensured in an ambient temperature
Safety limit HETIERE | g IR HR R P
Max. operation This is to be ensured in a cell core temperature
BAETIERE | I P
Min. operation This is to be ensured in a cell core temperature
i e LAEIR 65°C 2l B U B
TAERR Max. operation This is to be ensured in a cell core temperature
Operation limit AR LAERE 36°C 2l O FEUR I

Min. operation

This is to be ensured in a cell core temperature
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4. IRARITIARSEIEEERIR
PARAMETER FOR MODULE DESIGN AND PROCESS

4.1. TIFEINTERAE ERYRAIHEE Max Torque which can be applied to terminal
FHAHREE . AHD) MR BRETE XY J7 [k 12 Nm- (2 /i)

Torque strength: tangent to the cylindrical surface of the pole, the maximum is 12 Nm in the XY direction (2 h)
4. 2. AIMERE LB REE Max depth which can be applied to terminal
1A M6 B 75 22358 J5 15 AE 35 2 (VA R AT 8mm,
(ERE: ART 8mm HIMRSURKE, B0 2 E AR BIRAEAE AT DRI, W R SEUE)
M6 bolts used may not engage the adaptor more than 8mm deep after installation.
(Note: using threaded bolts larger than 8mm, or when it touches the bottom of the bolt insert opening, may result in
delamination).
2. W RuR ke B B 208 o NS b, DL S A AT BT 0]

Make sure the bolt is screwed vertically and slowly into the insert to prevent using any shear force.

4.3. aIENTERAE _EAYER K JI Max. Force which can be applied to terminal

AR K2 /1. <800N (xy J7l) , <800 N (z 7)) .
Static force at terminal: Max. 800 N in x, y axis (2h), Max. 800 N in z axis (2h).

4.4. HSIEHAAHEETEN Large surface extrusion when stacking modules
KMFFIES: <800 kgf

Large surface extrusion: <800 kgf
4.5, [@Zfk73 Swelling Force

1) MR 44+ Test condition

LR H AR

FETR LA

FEHi: 1C, CC, 3.65 V, 0.05C # 1k, ##E 20 min
JitH: 1C, CD, 2.5V, #& 20 min

Cell Jig: steel plate

Charge/discharge condition

Charge: 1C, CC, 3.65 V, 0.05C cut off, rest 20 min
Discharge: 1C, CD, 2.5 V cut off, rest 20 min

2) MIiR45 R Test result

15




Product Specification of L160F100 cALB

BOL < 3,000 N

EOL < 20,000 N

4.6. IRAREIIEREERIFIN Effect of Heat for Module Welding

4.6.1 FEIFIRIEXI:

Allowable welding area
DIRRAEH GO IRLG, BEARKAN 14 mm BIXIE N

In the area with the center of the pole as the center and diameter of 14 mm.

! BEERREETATL Sm

=14

4.6.2 RIEIHRES EAIRIT
Influence of welding on pole height.
JRIETT G TR B AR P R AR AR =i 3.210.15mm LA R AR AT JEC T BE B s AOG4E TR B 1.7 £0.2mm, Wi FEIFTR.

Two important indicators need to be monitored before and after welding: the height of the pole is 3.2 + 0.15mm, and the

distance between the bottom of the pole and the bottom of the cover plate is 1.7 + 0.1mm, as shown in the below figure.

3. 2¢0.15

1.740.1

4.6.3 REIEPRYEEIDR :
Temperature boundary in welding process

JRERE . SRR, RN LIRE RAERHD ARl 120°C, I 2 (i ERRU %) el 60°C.
During welding, the temperature of detection point 1 (bottom of pole) shall not exceed 120 °C, and that of detection point 2

(plastic edge on pole) shall not exceed 60 °C.

16
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17
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5. L. BEMWE Hazard Warnings, Potential Faults

A SRy LA, P SIS o A i R R A S

A R, FTRE B R, R HE MR (A, O EAAETESEE BT

FERBAEO T, ARt ER AR T, I 16 3 (R

e, RIEG, fEEREGE DI EEAT RBCBR, 25 B ERIR K fER:

RSP R, S A3 UG

Pibrdifa . BT HEERERE, Bibsbmrfef s, FbE R,

Danger to life and health caused by an electric arc if active live parts are touched,;

Danger to life and health (burns, ventricular fibrillation or heart stopping) caused by body currents if active live parts are
touched,;

Danger to health caused by organic substances and acids that might be emitted in case of failure conditions;

Danger of explosion and fire when operating with overvoltage, after under-voltage, at too high temperature or with too high
charge or discharge power;

Environmental hazard from released substances, e.g. electrolyte;

Hazard by mechanical impact: the housing can have sharp edges due to manufacturing process, thus special care must be
taken.

HE RN MR EER, R, RN, BSURHAEEARS TR s . 5 IEF IR 30 FATIR AN R
B, BRRARACKE, TIRAEVR. miluRER e, LW TEY, AF, R8s Aslnl.

A characteristic feature of lithium-ion cell is a high energy content with a low weight. In the event of a fault, the thermal energy
released is a multiple of the electrically usable energy. Unlike normal lead starter batteries, the electrolyte is not aqueous but
organic. The cells are gas-tightened. In other words: No gases, vapors or liquids escape during normal operation.

AFETFIEHERRSI & ik, s faEARRIET IR AR ET, THRRE T AR 5 5 LR AR A A S B — ik
W2 o RAEBR SO, W] B SRR 33 AR TR R A4 5

Unlike normal starter batteries, the chemical hazard is not from acids and the generation of hydrogen, but from organic solvents
and the used conducting salt and their secondary chemical reactions when released in the event of a fault. Under faulty conditions,
toxic and corrosive agents might be set free.

IR IR AR, T A IS EE S AR DO B IR, B KGRI e BV R A BRI, R RERIBUKEER T K K.
XA AT DAVA A F i

If the cell bursts into flames, the scope for extinguishing the fire is limited, as the battery cell contains both oxidants and
reductive. Only cold water in large quantities should be used to extinguish the fire. This will also cool cells.

RAFEHEOUN, T RERE ARG, RIS ZRBIR, JEATRE A INERERCR . X RE S SEUE M, IR 5 R Tk
Yotk CRUEANRE) .

In case of a short circuit, cells will be damaged due to high energy content, stable electrical arcs and welding effects. This can
cause smoke and the release of toxic and corrosive agents (gases and liquids).

WA AR A (FERAERBRRITE T, BRI W B ERERAG B EERRRSRE S &K, JRiEtf,
O L YEE BB OB k.

If live parts (under faulty conditions, the metal housing of the cell) are touched, a current hazardous to life and health can flow
through the body and may cause burns, ventricular fibrillation or even result in the heart stopping.

5 RN, RZ NG VERR R XU, DARR AR SN AL S B G

Care should be taken during work with, at or inside the cells. Pay attention to the risk of electric shock and the hazard by

chemicals in the event of an accident.
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FEREAT 5 A KBRS, NI/ DPINIES . RN, DAY B8, DMERAREINY, RebiR e, Rl e ilfE &b
PR T A o T E A B A R R A HF R R G AU R B, PT L T P LU, — R AR

At least two people should be present in the room when working on cells. Eye contact must be kept through a glass panel so
help can be given in the event of an accident. Cells may only be stored and operated in appropriate rooms. There is no special
degassing system inside the cell for releasing gas and electrolyte in case of cell opening. Thus special care must be taken after cell
opening.

XTA R, Bibkehdr G ek @) B IR AT AR RGO, BIBA AT AgRS i, I 6257 BR [7] CALB.

Cells that have clearly overheated, experienced mechanical shocks (fallen down or fallen over) or are visibly damaged cannot
be used anymore but must be returned to CALB immediately.

ARER A SRR S JREAA R O R . AR S BRI E KU, RIS TERIAT ARITE, TRy

Possible fault scenarios, causes and consequences are described in above statements. Each operator must be familiar with the
risk potential, the protective measures and behavioral rules and observe them accordingly.

PRI HERAT RS Protective Measures and Rules of Conduct

L \HTHMEEESBEE (B—ANBEKT 3.65V) , FULTEN B g AT ERIERT, JLI W HIEN T, LA GEHEE
3N 77 R AR R B GRS IR L AT, B TE GRS I T B BN IR B R T IR TR . SRR i, N SIS = A R A
PV A 0 2 SN A 38 471 DT S o B I HEAE AT FR R

Work on this battery that has dangerous voltages (more than 3.65 V for each cell), particularly when it is live, must only be done
by qualified electricians with basic knowledge of traction batteries or under the management and supervision of a qualified
electricians qualified for such tasks. The cell must not be freely accessible. Access to laboratory/test bed and cell storage room
should only be subject to approval and instruction from the responsible laboratory manager.

2) AT S HMAHSC I LAER, RAFEA A HR PEE, 45%TE, TER 2eEMAZHR) .

Personal protective equipment must be worn when working on batteries (protective goggles, insulating gloves, work clothing,
safety shoes and insulating tools).

3) WML, fH4EK, KAE, WK, SMRVARFIRME . 25 e ER ORI OR RAFIE . fE4 bR, RS B Ak
BHREF 2.5 m (222008, AR IR R AR BRI KX o 151 BE 5 AATRL A 0 A B A7 A v b 2 B e 9 =

Fire, sparks, open flame, shouldering objects and smoking are prohibited near batteries. Electrostatic discharge must be
avoided. Adequate ventilation must be ensured. When charging the cell, always maintain a safe distance of 2.5 m from flammable
materials, as a risk of explosion and fire must generally be assumed. Highly flammable materials must not be stored in the cell room
or test laboratory.

4) M T R S S TR R R . ER AR, R AR SRR A T AR R b B AR .
KA, Rz R A ER M R B B ER 1 AR, IR E TR AL AR .

The electrolyte and the conducting salt from lithium-ion batteries can be toxic. Reaction products in the event of a fault may
also be caustic. Avoid damage to battery housing. Clean up discharged electrolyte immediately with acid fleece and dispose in
waste disposal container provided.

5) {XREME A& MRS TR, Flin, THERER G VDI3616. RS E AT LRI it A e ME R F 4

Only use suitable and approved lifting and transport equipment, e.g. lifting gear compliant with VDI 3616. The lifting gear must
not cause any damage to the battery housing or any connecting cables.

6) ki, R T B eI ORI . AR AR R, FB R <G JE AN T AR A . AL IRER AR AR R T AR S .
ANERATAT YR ER T RS AE b2 b o JEUT I, DGR/ AR, TR, BRIk EREEYE.

N B HRR AR A, fENSE MRS TARBE NG L, b HEmmycet.
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Generally lithium-ion batteries have a risk of explosion and fire. Warning! The metal housing of the cells may be live in the
event of a fault (even in the discharged state). Danger from electric arc or body-borne current. Avoid short circuits! Do not place any
objects or tools on the battery. Rings, wrist watches or any other metal parts on clothing must be taken off / removed when near to
batteries.

In order to preclude any further potential hazards from leaking liquids etc., no drinks or food should be consumed while working
on the cells or on the test bench.

5.1. R4EEIMIAY1TEN Action in the Accidents

LR A B R IR B TS QAR o AE BB TR T b, TE P ALz D Tt . n RAT SR GE, R DU o 4 R R T B
G PR RE, RARE AR B8 52 RIK Y )RR TS AT LA AE HE RECO, LSRR . BAES SR G AL R, 5 2
SRR X 5

Electrolyte on the skin: remove contaminated clothing. Rinse affected area with water for at least 15 min as an initial precaution.
If action is taken swiftly, calcium gluconate compressions or calcium gluconate gel can be applied. Inform your doctor. (Establish if

and in what quantities HF and CO can be created as a result of reacting with moisture in the air. Establish which organic electrolyte

is involved and what countermeasures are required).

AR MR A . Sz R RO B RIS TR 20 6 b . WWIIRBIEE A, AT R RSB sk, 3 F K &8 & BEIR A5 e,
Im L

Electrolyte in the eyes: rinse immediately with lukewarm tap water for at least five minutes. Consult an ophthalmologist who will

flush with local anesthetic and also rinse with plenty of calcium gluconate. Inform your doctor.

5.2 EBjth{Zfi% Cell Storage
D) AAEXIESS LR TR, RATBRA KA, BRI

The storage area must be dry, as free of dust as possible and well ventilated;
2) KIS [RIAF R b T 20-25% SOC HRF

Storage for prolonged period should be at 20-25% SOC,;
3) WA AR S SE A L 5

The cells may only be stored in a designated cell room;

4) Pl e AN RN

Room must only be accessible to authorized persons;

5) 5 IA]LA AT JiR i A

Room must be dry and ventilated;

6) R I AFIAE A A R L

Store the cells on surfaces that provide electrical insulation;
70 LG O

Electrostatic discharge must be avoided;

8) VMM Z X -36°C-65°C, HEd il Jy-20-25°C;
Permissible temperature range: -36°C-65°C; temperatures -20-25°C are recommended;
5.3 JEE IR Attention

A SR T R R e RS 0L N, 4 v iR i I AR it B R GRS MRE AT, RS, it4l 5 it
WA & I ER-B A B SR INB TRE. WRJLA R TAE - GIIRE BT, JiRE 4 TIEHEH.
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Autonomous operation of cells by an electrician qualified for certain tasks instructed in the operation of cells is only permissible
subject to consultation with and approval by a qualified electrician! The structural features — cabling, state of the battery pack
system, connection of the same to the battery test bench — must be checked by the qualified electrician in advance. If several
employees are working on one test bench, a work manager must be designated.

AR A7 ST ORIZ TR 5 T2 40 U e A

The work manager is responsible for ensuring that the work is carried out in conformity with the five safety rules:

Wr T4 Disconnect

By 1k 2 4hEE JH /2 A 17 Provide a safeguard to unintentional restart/reclosing

iR ZE AL Assure zero-potential

K E B R A %% Ground and short-circuit

T 25 FH 4145 B B 44 Cover or shield neighboring live parts

W, RAMERE T RGN RS NER LR E G, ARG RN G . B RS0 AU B AT 2R By L3k, HA
B Y R I T BA T R A TSR

As a rule, activation of the cells and/or the test bench is only permitted once the cabling and connections and the settings of all
systems have been checked! Connections and cabling must be securely routed and protected against contact. Only a suitable
battery test bench may be used to charge or discharge cells.

FEIE R R AT 5 RN, AT HIBREAT S L, FE 7] B B NI 7o U, A 200 PR PR, RS 2 0 5 T MR I T L P A
Ho DA ZAFERBINRE, BT IEAS 5 TR RN R To e P AR R r R AR i e i o B 0 2T PR -5 IR 2L s F A
R dR /PR ES o

Cells may only be charged in rooms with adequate ventilation — see also protective measures and rules of conduct. When
charging in freely accessible areas, the cells must be blocked off and a clearly visible warning sign should be put up where
appropriate. The test station must be cordoned off with a safety chain to prevent persons not involved with the work on the test
bench inadvertently approaching live parts of the assembly. The pedestals of the chain must be positioned so that the minimum
distances from the live parts of the test assembly are met.

IKIIE], AR RSB R T, A BRSSO 5A] e B AR IRt R B DXt A N S AR I X T AR g
TERERBET I, W EBIKH, KK RGAEREE BB & L7, MR GRS T R A2 . fER R, s ik
RS .

During tests where the low voltage supply is switched on, only those persons directly involved with the tests may stay within the
demarcated area of the test station. Other persons must leave the test area. Endurance tests where the test bench remains
unsupervised during operation are only permitted on specially designed cell test benches with automatic switch-off, an extinguisher
system and ventilation. The cell status must be monitored constantly during charging.

Pl A B 06 2015 2 R E

The cell must be disposed considering local regulations.

5.4 ;¥=FNEL1EEIR Caution and Prohibition
BT A S 2 SRR, KA, EE, SRS, TR SR S AR A . ST BT TR
Improper handling of lithium ion cell may cause leakage, heat, smoke, explosion, or fire. This could cause deterioration of

performance or failure. Please be sure to follow instructions carefully.

A B MBI Safety precautions and prohibitions
NHARTE g A, TEE R U TR A DL R R S I

To assure product safety, please list the following precautions in the application’s instruction manual.
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5% Electrical misuse
M 7 4

Use dedicated charger

AL Mk S A P B Lt e R

Use or charge the battery only in the dedicated application

-2k I ) A H

Reverse charging is prohibited

- 70 FEL FELIL A0 24 1 7 FE b RS 5 P R R B

Charge current must be controlled by the specified value in the cell specifications

- 78 HLAR LR L R L ZITH 3.65 Vs

Cut-off voltage for charging must be 3.65 V

R0 38 e v R P E AR R BRI, R A A A 1A i R

Charger must stop charging battery by detecting cut-off current specified in the cell’s specifications
- UL R A6 TS 8 7 B P R i B

Discharge current must be controlled by the specified value in the product specifications

-2 BEAE O°CLUR I, O AR L HUR I ATHE 2.0V DAL

Cut-off voltage of discharging must be over 2.0 V when the temperature is below 0°C

IFIZIRA Environmental misusage

AN F BT YR AR B

Don't leave a cell near a fire or a heat source

ANEERE L i TR K

Don't throw a cell into a fire

ANEE MR, B, SEERIBAE KT

Don't immerse, throw, and wet cell in water / seawater

HAth Others

ANEAE M e B (BlangiiL, $R427])

Don’t store metallic objects (such as keys or screwdriver) near the cell.
AN B A P <22 A 1R IE T R

Don't short circuit (+) and (-) terminals with metallic object intentionally.
AT HRBIIR, LLanstEaR 22 T 27 it

Don't pierce cells with a sharp object such as a needle, or screwdrivers.
ANEATA IR, teng ek, N i b F e

Don't heat a part of cells with heating objects such as a soldering iron.
AEAF R EY), ol Td ] Hth;

Don't hit cells with heavy objects such as a hammer, or heavy weights.
ANEEEREE R, BRI, B TR AR AT M b

Don't step on cells, or throw or drop a cell on the hard floor.

ANER R, BB Rot, AR,

Don't disassemble a cell or modify the cell design including electric circuit.
AR FAREAE AR,
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Don't solder anything on cells directly.

ANTEEAE FH 7 B ) R AR T ) L 5

Don't use seriously scratch or deform cells.

ANERG AR, B, BRI AR

Don't put the a cell into a microwave oven, dryer, or a high-pressure container

AN B et

Don’t disassemble cells.

B T KM% A

Don’t expose to water splashing condition.

AN T MR RN

Don’t expose to heavy humidity condition.

Rt A A BA VA e, A AR

Don’t use after drop accident.

e AR AT, W0 DR B 78 FELES L T

Before using charger, be sure to read the charger’s user manual.

FERE Rt 2 25 31 S BB i, AR 352 S T P T

Before installing and removing cells from application, be sure to read the application’s user manual.

ISR H B A A AR — BN ), B ROk ri i R EAB R, FEMRAAME N, AABUERRAM &Ly, I8 &
(K AR (20% SOC, 124 ) .

If cell needs to be stored for a long period, cells should be removed from the application and stored in a proper place under
room temperature conditions and consider the described available leaving period (12 months at 20% SOC). While the cell is

charged, used and stored, keep it away from object materials with static charge.

& Warning

AR SRAESR € N A Y AR SE TS R, A LR TS R

Stop charging cells if charging isn't completed within the specified time.

IR ARG R R, AR, B, AT, SCETEMH, o, BOREEGE I A AR SR O, A b AT .

Stop using cells if the battery becomes abnormally hot, develops an odor, becomes discolored, deformed, or develops any
other abnormal conditions during use, charge, discharge, or storage.

kon I BB AT RN, 7B B R 0 SR A R Ak B R B, S RIS DR EEKEEAT I e 0 SR r i
TR TEARBIIRS, VIZ0 IR o PR BT /K e MR A I 7 Bt =

Keep away from fire or hot heat sources immediately when a leakage or foul odors are detected. If liquid leaks onto your skin or
cloths, wash it out with plenty of fresh water immediately if liquid leaks from cells and gets into your eyes, don't rub your eyes. Wash
your eyes out with plenty of clean water and seek medical attention immediately.

n SR RS AR, DA R b iR AR R

If the terminals of cells become dirty, wipe them with a dry cloth before using the cells.

Lt BETE DL R IR VG N A o AN S i B

Cells can be used within the following temperature ranges. Don't exceed these ranges.

AT, FIE I A 2RI 78 m A

Cover terminals with proper insulating tape before disposal.

AL (2.5 V) Ja, AERKEMECE 6 MH L.

23




Product Specification of L160F100 cALB

Don’t leave cells over 6 months after discharging cut-off (2.5 V).
K M BORCE S, AR BEFE R AR, MM I AR R AR, IR R R
After long storage and leaving period, if charging and operating is not available, stop the charging and operating, contact the

service center.
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CALB

ff}3* Appendix

1. EARA G BRI O TR L AN (]

Temperature cycle test: temperature and time for single cycle

BE O I EEE (mind Bt (min) RERE (°C/min)
25 0 0 0
-40 60 60 13/12
-40 90 150 0
25 60 210 13/12
85 90 300 2/3
85 110 410 0
25 70 480 6/7

2. AR ER RS %

Schematic diagram of temperature cycle test

3. NP E Th Rk R

100

A (C)
3

Power selection of heating device

T
200 300 400 500

i [& (min)

WAXT S AER E (Wh) MR ER AR (W)
E<100 30~300
100<E<400 300~1000
400<<E<800 300~2000
E=800 >600

A, AR I IR AR AR A B R B A

Schematic diagram of temperature sensor layout when heating is triggered
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CALB
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