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 Terms & Definition 

Terms Definition 

 

CALB China Aviation Lithium Battery (Luoyang) Co., Ltd. 

Product 

CA100 3.2V
"Product" in this specification refers to CA100 (3.2V) rechargeable lithium iron phosphate 
battery produced by CALB. 

Customer 
"Customer" means the companies, enterprises or individuals who purchase the products 
described in this specification. 

Room Temperature
25±2

Cell Temperature The temperature of the positive terminal of the cell. 

Charge Rate

C-Rate  
The current value that the cell need to discharge its rated capacity in a stated time, which equal 
to a multiple of the rated capacity of the cell on the data value, usually expressed with the letter 

C . 

Cycle life
With the repeated charging and discharging, the capacity of battery will gradually decline. 
Usually the rated capacity of the cell as standard, the number of charge-discharge cycles is 
called cycle life before the capacity is less than 80% of its rated capacity. 

Open circuit 

voltage OCV  
Open-circuit voltage is the difference between positive and negative terminals of a cell without 
any circuit through the external circuit. 

Operating Voltage
Operating voltage, also known as the discharge voltage or load voltage, is defined as the 
potential difference between the cell terminals when the current through the external circuit. 
Working voltage is always lower than the open circuit voltage, because when the current 
through the inside the battery, the polarization resistance and Ohmic resistance must be 
overcome.

Restore capacity 

3

After storage, the capacity tested according to the standard charge and discharge conditions 
listed in section 4.2.1 and 4.4.1, the maximum of 3 measured values were selected as restore 
capacity respectively. 

Charge retention In a certain temperature, charge retention is the percentage of the discharge capacity and initial 
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capability capacity after the cell stored a certain time.

Capacity recovery 
capability

In a certain temperature, capacity recovery capability is the percentage of the discharge 
capacity and initial capacity after recharging when the cell was stored in a certain time.

Product supply 
contract 

Terms of the deal signed by CALB and clients about the specifications of the product. 

Standard Charging 
4.2.1

Charge mode described in section 4.2.1. 

Standard 
Discharging 

4.4.1
Discharge mode described in section 4.4.1. 

State of charge

SOC  
The percentage of remaining capacity is also a important parameter, Only estimating the SOC 

accurately can improve the utilization efficiency of the cell, and ensure the life and safety of 
the cell. 

Battery 
Management 

System 

BMS  

The electronic device is composed of electronic components and battery control units. The 
electronic component is to collect the data related electric and heat of cell (integration) or 
battery module (integrated), and supply the data to the electronic device of the battery control 
unit. Battery control unit is a electronic control part which can control or manage the electrical 
or thermal properties of battery system, and also exchange information with other control units 
on the vehicle. 

Units of 
measurement 

Volt

Volt Unit of voltage 

Ampere

Ampere Unit of current 

Ampere-Hour -

Ampere-Hour Unit of electric charge 

Watt-Hour -

Watt-Hour Unit of energy 

MilliOhm

MilliOhm Unit of resistance 

degree Celsius

degree Celsius Unit of temperature 

millimeter

millimeter Unit of length 

second
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second Unit of time 

Hertz

Hertz Unit of frequency 
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1.  Scope 

CA100  

This specification contains the performance indexes, technical requirements and safety issue of the CA100 

rechargeable lithium iron phosphate cell manufactured by CALB. 

2.  Product Type 

  2.1   

 Product Name: Lithium iron phosphate cell 

  2.2 CA100  
Specification: CA100 

3.  Cell Dimensions 
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4.  Product Performance  

4.1  Technical Parameters 

 

NO. 

 

Items 

 

Parameter 

 

Remark 

1 
 

Nominal Capacity 
100Ah 

 
Standard Discharge 

2 
 

Minimal Capacity 
100Ah 

 

Standard Discharge 

3 
 

Work Voltage 
2.5~3.65V  

4 
Ac. 1kHz  

Internal Resistance Ac. 1kHz  
0.1~0.6m  

30%SOC 

Fresh Cell 30%SOC 

5 
 

Charging Time 

 
Standard Charge 

~4h 
 

Reference Value  

Fast Charge 
~1h 

6 
SOC  

Recommended SOC 
Window 

SOC 10%~90%  

7 
 

Operating 
Temperature 

 
Charging 

Temperature 

0~45°C 
4.2  

Refer to section 4.2 

 
Discharging 
Temperature 

-20~55°C 
4.4  

Refer to section 4.4 

8 
 

Weight 
3.3 0.2 kg  

9 
 

Shell Material 

 

Plastic 
 

4.2  Charging Model 

  
Items 

  
Description 

  
Dimensions 

L    
Length 

142mm ±1.0mm 

W   
Width 

67mm±1.0mm 

H   
Height 

215.5mm±2.0mm 
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NO. 

 
Parameter 

 
Values 

 
Notice 

4.2.1 
 

Standard 
Charging Model 

30A 3.65V 3.65V

5±0.5A  

At room temperature, charged to 3.65V at a constant current of 30A, and then, 
changed continuously with constant voltage of 3.65V until the current was not more 
than 5±0.5A. 

4.2.2 

 
Standard 
Charging 

Temperature 

25±2  
 

Cell Temperature 

4.2.3 

 
Absolute 
Charging 

Temperature 

0~45  
 

No matter what the charging model is, once the 
temperature of the cell is above the absolute charging 
temperature, charging should be stopped. 

4.2.4 

 

Absolute 
Charging 
Voltage 

3.75V 
Maximum 3.75V 

 

No matter what the charging model is, including pulse 
charging, once the voltage of the cell is above the absolute 
charging voltage, charging should be stopped. 

4.2.5 Charging Current Limit at Different Temperature 

 
Cell temperature range 

0  0 5  5 10  10 45  45  

 
Maximum charging 

current allowed 

0 0.1C 0.5C 1.0C 0 

4.3  Maximum pulse charging current allowed 

 

During the process of product being used, pulse current created in regenerative braking can recharge the battery. 

Maximum charging current allowed and the pulse duration in different temperature conditions must strictly observe the 

conditions listed in the following table. Violating the described conditions may cause permanent damage to the battery 

and thus is exempt from the responsibility of CALB for product quality. 

SOC  

In different SOC and temperature conditions, the maximum values of charging current allowed and the pulse 
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duration are shown in the following table: 

SOC 

  
Cell Temperature 

-5  -5~0  0~10  10~23  23~50  

90% 
 

Not allowed 
 

Not allowed 
 

Not allowed 
1C/5s 1C/10s 

80% 
 

Not allowed 

 

Not allowed 
1C/5s 1C/10s 1.5C/10s 

70% 
 

Not allowed 
1C/5s 1C/10s 1.5C/10s 2C/10s 

70% 
 

Not allowed 
1C/10s 1.5C/10s 2C/10s 2C/10s 

 

After each brake charging, the battery needs to rest for certain time, which should be equal to or longer than the 

duration of the pulse charging. During the rest, the battery can be in the discharged state, or in a non-working state. But in 

the rest period, the battery is not allowed to pulse recharge again. 

4.4  Discharging Model 

 
NO. 

 
Parameter 

 
Specifications 

 
Notice 

4.4.1 
 

Standard Discharging Model 

100A 2.5V 

At room temperature, discharged to 2.5V at a constant current 
of 100A. 

4.4.2 
 

Maximum Constant Discharging 
Current 

100A 
 

4.4.3 
 

Maximum Pulse Discharging Current

Long Pulse  

200A 
3min 

Maximum duration: 3min 

4.4.4 
 

Maximum Pulse Discharging Current

Short Pulse  

300A 

50

30s  
When battery temperature is below 

50 , the maximum discharge can 

last 30s 

4.4.5 
 

Standard Discharging Temperature 
25±2  

 

Cell Temperature 

4.4.6 
 

Absolute Discharging Temperature 
-20~55  
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No matter what the discharging model 
is, once the temperature of the cell is 
above the absolute discharging 
temperature, discharging should be 
stopped. 

4.5  Electrical Properties 

4.5.1 Test Conditions 

25 5°C 15%~90% 86KPa~106KPa

 

Unless otherwise specified, all the experiments should be carried out under ambient temperature: 25 5°C, relative 

humidity: 15%~90% and atmospheric pressure: 86KPa~106KPa. 

4.5.2 Requirements of Measuring Instruments and Facilities 

 

All of the measuring instruments and facilities (include the equipments which monitor the test parameters) should be 

verified and calibrated qualified by relevant Chinese Calibration Regulation or certain standards within the valid date. All 

the test instruments and equipments should have adequate precision and stability and the precision should be an order 

higher than the tested indicators or the tolerance should be less than one third of the tested parameters. 

4.5.3 Performance Criterion 

 
NO. 

 
Items 

 
Technical Requirements 

 
Test Methods 

1 Appearance 
 

No damage, leakage, oil 
contamination. Legibly 
marked. 

 

Visual Inspection 

2 

 

Discharging 
performance 
under room 
temperature 

100A 100 Ah 

Discharging Capacity 100 Ah 
at 100A 

 

 

100A 2.5V

Ah  

Under room temperature Discharging the battery to 2.5V 

with 100A, calculate the capacity(in Ah). 
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3 

 

Discharging 
characteristics 
under high and 

low temperatures 

 

Discharging Capacity  

a) 55 98%   

Discharged at 55 98% 
initial capacity 

b) -20 0%  

Discharged at -20  70% 
initial capacity 

1  

High-temperature discharge capacity: 

a  

Standard charge  

b 55±2 5h  

Put aside for 5h at 55 2 ; 

c 55±2 100A 2.5V

Ah  

Discharging the cell to 2.5V with 100A at 55 2 , 

calculate the capacity(in Ah). 

2  
Low-temperature discharge capacity: 

a  

Standard charge  

b -20 2 24h  

Put aside  for 24h at -20 2 ; 

c -20 2 100A

2.0V Ah  

Discharging the battery to 2.0V with 100A at -20 2 , 

calculate the capacity(in Ah). 
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4 

 
Charge retention  

and capacity 
recoverable 
capability   

95% 

 

Charge retention 95% initial 
capacity 

97% 

 

Capacity recovery 97% 

initial capacity 
 

1 : 
Charge retention and capacity recoverable capability  
under room temperature  
a  
Standard charge  

b 28  
Stored for 28 days Under room temperature; 

c 100A 2.5V

Ah  

Under room temperature, discharge with 100A to 
cut-off voltage 2.5V and calculate retention capacity 
(in Ah). 

d  
Then standard charged again; 

e 100A 2.5V

Ah  
Under room temperature, discharge with 100A to 
cut-off voltage 2.5V and calculate recovery capacity 
(in Ah). 

2 : 
Charge retention and capacity recoverable capability  
under high temperature  
a  
Standard charge  

b 55 2 7  

Stored for 7 days at 55 2 ; 

c 5h 100A 2.5V

Ah  

Under room temperature, Put aside for 5h, discharge 
with 100A to cut-off voltage 2.5V and calculate 

retention capacity (in Ah)  

d  
Then standard charged again; 

e 100A 2.5V

Ah  

Under room temperature, discharge with 100A to 
cut-off  voltage 2.5V and calculate recovery capacity 
(in Ah). 
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5 

Storage 
Performa

nce 

 

95%  
Restorable capacity 95% 

initial capacity 
 

a  
Standard charge  

b 100A 30min  

Discharged 30 min at 100A current  
c) 45±2 28 ; 

storage for 28 days at 45±2  

d) 5h; 

Under room temperature, put aside for 5h; 

e)  

Standard charge again  

f) 100A 2.5V  

Under room temperature, discharge it at 100A to 

cut-off  voltage 2.5V  

g) Ah  

Calculate retention capacity (in Ah). 

6 
 

Rate charge 
Performance 

97%  

Capacity 97% initial 

capacity 

a 100A 2.5V
1h  
Under room temperature, discharge it at 100A to 
cut-off  voltage 2.5V  
b 200A
3.65V 1h  
Under room temperature, charge it at 200A to end  
voltage 3.65V, Put aside for 1h  
c) 100A
2.5V  
Under room temperature, discharge it at 100A to 
cut-off  voltage 2.5V  
d) ( Ah )  
Calculate recovery capacity (in Ah). 

7 
 

Rate Discharge 
Performance 

95%  

battery capacity 95% initial 

capacity 
 

a  

Standard charge  
b 300A
2.5V  
Under room temperature, charge with 300A to cut-off  
voltage 2.5V  
c) ( Ah )  
Calculate recovery capacity (in Ah). 

8 
 

Cycle Life 
2000  
2000 cycles 

a  

Standard charge; 

b 100A 2.5V  
Discharged at 100A  to the cut-off voltage 2.5V at 
room temperature; 

c a ~b 80%

Repeating steps of a) ~ b), until the discharge capacity 
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reached the 80% of rated capacity, the number of 
cycles completed was defined as the battery cycle life. 

4.6 Safety Characteristics 

 
NO. 

 
Items 

 
Technical Requirements 

 
Test Methods & Steps 

1  
Overcharge Test 

 
No explosion.  No fire .  

a  

Standard charge  

b 100A 5.5 90min

1h  

Charged to 5.5V with 100A current, or charged for 

90min, observing for 1h. 

2 
 

Over-discharge 
Test 

 
No explosion.  No fire .  

No leakage.  

a  

Standard charge  

b 100A 90min 1h  

Discharged with 100A current for 90min, observing for 

1h. 

3 
 

Short-circuit 
Test 

 
No explosion.  No fire .  

a  

Standard charge  

b ( ) 10min

5 1h  

Connect the cell(battery module) positive and negative 

terminals with wire for 10min directly. The resistance 

of external line , observing for 

1h. 

4 
 

Nail penetration 
Test 

 
No explosion.  No fire .  

a  

Standard charge  

b 6mm 25 5 mm/s

1h  

Penetrate the battery from the vertical direction 

throughout the inside plates with the 6

needle at (25 ± 5) mm/s speed (needle stays in the 

battery) , observing for 1h. 

5  
Crushing Test 

 
No explosion.  No fire .  

a  

Standard charge  

b  

According to the following test conditions: 

 

Squeezing direction: Pressure perpendicular to the 
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battery plates  

75mm

1m  

Squeezing paper shape: half cylinder with 75mm 

diameter, whose length is more than the size of cell, 

but is less than 1m. 

5 mm/s  

Squeezing speed: 5 mm/s  

0V 30%

1

10min  

Squeezing level: Until the battery voltage becomes 

0V or the deformation is to 30% or the press is to the 

value listing in table 1 , stop squeezing  

c) 1h  

observing for 1h. 

6  
Drop Test 

 
No explosion.  No fire .  

No leakage.  

a  

Standard charge  

b 1.5

1h  

the cell(battery module) drops with two terminals 

down from a height of 1.5m onto the cement floor 

freely, observing for 1h. 

7  
Heating 

 
No explosion.  No fire .  

a  

Standard charge  

b) 5 /min

130 2 30min 1h  

Put the cell(battery module) into the incubator, the 

temperature is up from room to 130 2  at the speed 

of 5 /min, and stop heating after lasting for 30min, 

observing  for 1h. 

8 

 
Immersing in 

seawater 
 

 
No explosion.  No fire .  

a  

Standard charge  

b) 3.5% NaCl

2 h  

The cell(battery module) is submerged into 3.5(wt)% 

NaCl solution for 2h entirely. 
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9 
 

Temperature 
cycle 

 
No explosion.  No fire .  

No leakage.  

a  

Standard charge  

b) 2 

5 1 h  

Put the cell(battery module) into the incubator, the 

temperature adjust according to table 2, repeating 5 

times, and observing for 1h. 

10 

 
Low air 
pressure 

 

 
No explosion.  No fire .  

No leakage.  

a  

Standard charge  

b) 

11.6 kPa 6 h, 1 h  

Put the cell(battery module) into the low air pressure 

box, and set air pressure at 11.6 kPa, laying for 6h at 

room temperature, and observing for 1h. 

1   

2 GB/T 31485-2015  

Notes:1 The module contains five or more cells in series. 

2  Refer to GB/T 31485-2015 power battery safety require and test methods for electric vehicles . 
 

1  
Table 1 Squeezing force selecting standard 

 /n 
Cell number /n 

/ KN 
Squeezing force/ KN 

1 200 

2~5 100×n 

>5 500 

 

2  
Table 2 temperature and time of one temperature cycle test  

/  
temperature/  

/min 
time/min 

/min 
Adding time/min 

/min 
Temperature change 

rate /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 
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5.  Precautions for Transportation 

30%

MH/T 1020-2013  

The batteries should be packed in boxes for transportation which should be not less than 30% SOC. They are also 

should be prevented from vibration, shock, extrusion, sun-scorched and rain-drenched. It could be delivered by car, train, 

boat, etc. If it will be delivered by air, please refer to MH/T 1020-2013 Standards for transport of lithium batteries by air.  

6. Precautions for Storage 

1 -20 ~25

 

The batteries should be stored (more than 1 month) in a clear, dry and ventilated room under ambient temperature of 

-20 ~25 , and it should be kept away from caustic material, fire source and heat source. Do not invert battery during 

storage; and avoid mechanical shock and stress. 

10%~30%

3.215V~3.305V  

If the batteries kept for a long time, it should be charged and discharged at the standard model every six months. 

Store the battery in the state of 10%~30% SOC (voltage scope: 3.215V~3.305V). 

 

The requirements of storage temperature and humidity are as follows  

1 
 

Storage Temperature 

 
Standard Storage 

Temperature 

-20°C ~ 25°C  

 

Absolute Storage 
Temperature 

-20°C ~ 45°C 
1  

Short term (within 1 
month) 

2 
 

Storage Humidity 
70 RH  

7.  Precautions for Charging 

7.1 Charging Current 

 

The charging current should not be higher than the maximum value described in this specification. If the current is 
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higher than the current recommended , it could bring a series of problems , such as charging and discharging performance, 

mechanical property and safety, or even lead to overheat and leakage. 

7.2 Charging Voltage 

 

The charging voltage should not be higher than the absolute charging voltage described in this specification. If the 

voltage is higher than the absolute charging voltage, it could bring a series of problems, such as charging and discharging 

performance, mechanical property and safety, or even lead to overheat and leakage.  

7.3 Charging Temperature 

0 ~45 ( )  

The battery should be charged under the absolute charging temperature of 0 ~45  (As shown in the technical 

parameters table). 

7.4 Reversal charging  

 

Properly connect the terminals of positive and negative of the batteries. The reversal charging is forbidden. If the 

polarity is reversed, the battery will be damaged and safety problem may occur. 

8.   Precautions for Discharging 

8.1  Discharging Current 

 

The discharging current should not be higher than the maximum value described in this specification. Discharging 

with a higher current may result in the capacity fade and over-heat, even smoke or black material ejected from the case. 

8.2 Discharging Temperature 

-20 ~55 ( )  

The battery should be discharged under the absolute discharging temperature of -20 ~55  (As shown in the 

Technical Parameters table). 

8.3  Over discharging  
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During normal usage, the battery management system should be applied to avoid over discharging. Once over 

discharging happens, the battery will be damaged or safety problem may occur. 

10%~30%  

What should be paid attention to is that the battery can be in the state of over discharging because of 

self-discharging during storing a long time. To avoid over discharging, the battery should be charged according to a fixed 

schedule, keep the battery within the 10%~30% SOC. 

9.  Cautions of Battery Operation 

9.1  

Please read the instructions carefully and pay attention to the marks on the surface of battery before use. 

9.2  

During using, please keep the battery away from heat source, fire source. Never beat, drop or shock the cell. 

9.3  

Do not directly solder the battery or pierce it with a nail or other sharp object. 

9.4  

Do not invert the battery. Avoid striking, throwing, treading or bending. 

9.5  

Do not make battery short-circuited, prevent from damaging battery, danger incurring. 

9.6  

Discarded battery should be well disposed. Do not throw it into the fire or water. 

9.7  

This battery only can be charged with the specified charging equipment for lithium-ion battery. 

9.8  

Precautions for the Design of Battery Box 
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Battery box should have enough mechanical 56 to make sure that the battery inside would avoid mechanical 

shock; 

  

Places inside of the box which are used to fix batteries should not have sharp edges; 

 

 

The cooling issue of the battery box should be fully considered. Overheating damages to cells or batteries 

caused by battery box thermal design problem, CALB will not assume responsibility for such quality assurance; 

 

 

Battery box design should be full considered about the battery waterproof and dustproof problem, battery box 

must meet the relevant national standards for water and dust levels. Cell or battery damage due to water, dust 

problems caused (such as corrosion, rust, etc.), CALB will not assume responsibility for such quality assurance. 

9.9 Connection of the Cells 

  

Rub the terminals and bus bar with sandpaper before usage to make sure that there  oxide layer on the metal 

surface; otherwise poor contact may incur which may leads to improper function. 

 1C <3mV, 

 

Suitable material is suggested to connect the terminals. When the battery was discharged at 1c, the voltage 

between the terminals and bus bar should be less than 3mV, making sure that exceptional heat did not occur  

because of the overlarge contacting resistance. 

  

Suitable material is suggested to connect the terminals. 

  

Specified spanner is used to connect terminals. 

 14Nm 16Nm  
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The recommended tightening torque on the battery nuts is 14Nm The maximum allowable tightening torque on 

the battery nuts is 16Nm. 

9.10 Applications of Battery Management System (BMS) 

 

Customers should configure a BMS which is used for strictly monitoring, management and protection.  

 

 

Customers should have a detailed design of BMS, assess system features, frameworks, system data, format and 

other related information, and establish battery management file. 

  

The design or framework of BMS must not be changed without permission, so as not to affect the performance 

of battery. 

 

 

Customers should keep a complete battery operation monitoring data as the reference of responsibility division 

for product quality. Without complete battery operation monitoring data within system usage period, CALB will 

not assume responsibility for such quality assurance. 

 2.0V

2.5V

 

Avoid over-discharge state. When the battery voltage is lower than 2.0V, the internal battery may suffer 

permanent damage, now the quality assurance responsibilities of the product of CALB failure. When the 

discharge cut-off voltage is lower than 2.5V, Customers need re-charge in the shortest time to prevent the 

battery from the over-discharge state. 

 

 

Charging at low temperature is forbidden in this specification (including standard charge, fast charge, 

emergency charge and regenerative charge), or it may reduce the capacity. Battery management system should 

control temperature following the minimum charge and regenerative charging temperature. Charging under the 
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low temperature is prohibited in provisions in this specification; otherwise the CALB does not assume 

responsibility for quality assurance. 

9.11  

Refer to CALB Lithium-ion Battery Installation Using and Maintenance Manual for maintenance. 

10.  Emergency Treatment 

 

 

If the leakage of electrolyte happens, and the electrolyte enters into eyes, rinsing them out with clear water and 

get a treatment in the hospital immediately instead of rubbing eyes, or the eyes may get hurt; 

 

 

During the usage and storage process, if any peculiar smell, heat, color changing and deformation or any other 

abnormal occur to the battery, please cut off the power immediately. If the cell surface has got high temperature, 

please remove it from the device or charging equipment after it gets cool; 

 

 

Explosion will not occur under extreme conditions, but the battery may smoke, for this situation the cell should 

be isolated from air by any measures except using water, such as covering with sand, or using carbon dioxide 

fire extinguisher, dry powder fire extinguisher. The cell should be treated after smoke scattering. 

11.   Others 

    

If there are any items not mentioned in this specification, please contact our company. When the version of the 

specification is updated, the Company will not issue a separate notice. 
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 Appendix: 

1.  

A typical curve of single cell discharged at room temperature. 

 

1. 
Graph1. Discharge curve of CA100 at room temperature 

2. 100A   

A typical curve of single cell discharged with 100A at different temperature. 

 

 

2. CA100  
Graph2. Discharge curves of CA100 at different temperatures 

3. 2000   

2000 times cycling curve of single cell 
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3. CA100  
Graph3. cycling curve of CA100 at room temperatures 

 

4.  

3D effect picture of the cell 

 
 

Notes: The content of warning labels will slightly modified according to different certification and application regions of 
the cell. For more details, please contact the sales staff. 


