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CANBAT LITHIUM IRON PHOSPHATE (LiFePO4) BATTERIES

Charger Inspec�on

Charging Guidelines

Charging Temperature

Charging Source: Lead-Acid Ba�ery Chargers
Most lead-acid ba�ery chargers can be used to charge lithium iron phosphate ba�eries (LiFePO4) as long as they are within the 
appropriate voltage guidelines. AGM and Gel algorithms typically fall within the LiFePO4 voltage requirements. The voltage for 
flooded ba�ery charging algorithms are o�en higher than LiFePO4 requirements, which will result in the BMS disconnec�ng. If this 
happens, it is generally good prac�ce to replace your charger for one with a LiFePO4 charge profile. Since the BMS protects the 
ba�ery, using lead-acid chargers will typically not damage the ba�ery. Nevertheless, a ba�ery’s BMS should be the last layer of 
defence, not the first. You should use a charger that cuts off before the BMS does. Note that if the BMS disconnects due to low 
voltage, a lead-acid ba�ery charger may not be able to reconnect the BMS, even if the charger has the acceptable charging 
parameters to charge LiFePO4. This is because when the BMS disconnects, the lithium ba�ery will not have a voltage and it will read 
0V on a voltmeter, while lead-acid chargers require the ba�ery to read out a voltage to start charging. If the ba�ery is reading 0V, the 
lead-acid ba�ery charger will not be able to understand that a ba�ery is connected and that it should start charging. This is also true 
for some low-quality lithium ba�ery chargers. It is always recommended that you invest in a high quality LiFePO4 ba�ery charger to 
ensure high performance and longevity. Feel free to contact Canbat should you have any ques�ons.

LiFePO4 ba�eries can be safely charged between 0°C to 45°C (-32°F to 113°F). LiFePO4 ba�eries do not require 
temperature compensa�on for voltage when charging at hot or cold temperatures. All Canbat LiFePO4 ba�eries come with 
an internal BMS that protects the ba�ery from low and high temperatures. If the BMS disconnects due to low temperature, 
the ba�ery must warm up for the BMS to reconnect and accept the charging current. If the BMS disconnects because of 
high temperature, the ba�ery will need to cool down before the BMS will accept charging the ba�ery. Please refer to your 
specific ba�ery’s data sheet for the BMS low temperature and high temperature cut-off and reconnect values.The charging 
and discharging temperature for lithium ba�eries from our LT series is -20°C to 60°C. Canbat Low Temperature (LT) Lithium 
Ba�eries are cold-weather rated, designed for Canada’s cold climates. These ba�eries have a built-in hea�ng system 
featuring proprietary technology that draws power from the charger. No addi�onal components required. The en�re 
process o�ea�ng and charging is completely seamless. The hea�ng system automa�cally ac�vates once charging below 
0°C is a�empted, and it automa�cally deac�vates when it’s no longer needed. The hea�ng system does not take power 
from the ba�ery, but rather from the charger, ensuring the lithium ba�ery is not discharging itself and using up its cycle life. 
Simply plug the LT lithium ba�ery into the charger and the internal hea�ng and monitoring systems take care of the rest.

If LiFePO4 ba�eries are not fully discharged, they do not need to be charged a�er each use. LiFePO4 ba�eries do not get 
damaged when le� in a par�al state of charge (PSOC). You can charge your LiFePO4 ba�eries a�er each use or when they 
have been discharged up to 80% DOD (20% SOC). If the Ba�ery Management System (BMS) disconnects the ba�ery due to 
low voltage (voltage will be<10V), remove the load and charge immediately using a LiFePO4 ba�ery charger. You will not be 
able to use a lead-acid charger while the BMS is in protec�on mode. A LiFePO4 ba�ery charger is required to “wake up” the 
BMS.

Check that your charger’s cables are insulated and free of breakage. Charger terminal connectors should be clean and 
properly mate with the ba�ery terminals to ensure a good connec�on and op�mum conduc�vity. Please refer to Canbat’s 
user manual, or your specific ba�ery’s data sheet, for appropriate torque se�ngs.

To ensure your Canbat Lithium Iron Phosphate (LiFePO4) ba�ery provide its maximum life, follow these charging 
instruc�ons. When charging LiFePO4, make sure that you are not using a charger meant for other lithium ion chemistries, 
which are typically set to a higher voltage than what is suitable for LiFePO4 ba�eries. Some lead-acid ba�ery chargers could 
be used if the voltage parameters are within the ranges of LiFePO4 ba�eries.
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LiFePO4 ba�eries can be charged with either a 1-stage profile (constant current (CC) aka Bulk Stage) or a 2-stage profile 
(constant current, constant voltage (CC-CV) profile aka Bulk and Absorp�on Stages). The 1-stage profile will charge the 
ba�ery ~97% and the 2-stage profile will charge the ba�ery 100%. The 1-stage profile is sufficient, since LiFePO4 ba�eries 
do not need to be fully charged; this will not reduce life as it does with lead-acid ba�eries.

Charge Profiles

1 Stage Charge Profile - CC

1-STEP CHARGE 
DESCRIPTION STEPS DESCRIPTION CHARGE PARAMETERS

Step 1 - Charge 
at a constant 
current until 
the battery 

reaches 
termination 

voltage.

1

Recommended 
Charge Current ≤0.5C (C = Capacity of battery system)

*Maximum
Charge Current 1C  (refer to the datasheet of your battery’s model)

SYSTEM VOLTAGE 12V 24V 36V 48V

Stop Termination 
Voltage 14V – 14.6V 28V - 29.2V 42V - 43.8V 56V - 58.4V

2 Stage Charge Profile - CC-CV

2-STEP CHARGE 
DESCRIPTION STEPS DESCRIPTION CHARGE PARAMETERS

Step 1 - Charge 
at a constant 
current until 
the battery 

reaches 
absorption 

voltage.

1

Recommended 
Charge Current ≤0.5C (C = Capacity of battery system)

Maximum 
Charge 
Current

1C  (refer to the datasheet of your battery’s model)

SYSTEM VOLTAGE 12V 24V 36V 48V

Step 2 - Hold 
absorption 

voltage until 
charge reduces 
to termination 

current.

2 Absorption 
Voltage 14V – 14.6V 28V - 29.2V 42V - 43.8V 56V - 58.4V

Stop Termination 
Current ≤0.05C (C = Capacity of battery system)

*For op�mum life, charge at recommended rate. 
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When connec�ng ba�eries in parallel, please make sure each ba�ery is within 0.1V of each other before pu�ng them in 
service. This will minimize the chance of imbalance between ba�eries.

If your charger’s voltage is lower than those listed in the tables, it will not damage your ba�ery, but it will be undercharged, 
and it will not provide the full rated capacity of the ba�ery. If your charger’s voltages are higher than those listed in the 
tables above, the BMS may disconnect the ba�ery and you may have to remove the load to reconnect. If this happens, we
recommend you replace the charger to avoid this inconvenience, and to invest in a high-quality LiFePO4 ba�ery charger.

Charging Parallel Systems

1 Stage Charge Profile - CC

1-STEP CHARGE 
DESCRIPTION STEPS DESCRIPTION CHARGE PARAMETERS

Step 1 - Charge 
at a constant 
current until 
the battery 

reaches 
termination 

voltage.

1

*Recommended
Charge Current ≤0.5C (C = Capacity of battery system)

Maximum 
Charge Current 0.6C (C = Capacity of battery system)

SYSTEM VOLTAGE 12V 24V 36V 48V

Stop Termination 
Voltage 14V – 14.2V 28V – 28.4V 42V – 42.6V 56V – 56.8V

2 Stage Charge Profile - CC-CV

1-STEP CHARGE 
DESCRIPTION STEPS DESCRIPTION CHARGE PARAMETERS

Step 1 - Charge 
at a constant 

current until the 
battery reaches 

absorption 
voltage.

Step 2 - Hold 
absorption 

voltage until 
charge reduces 
to termination 

current.

1

*Recommended
Charge Current ≤0.5C (C = Capacity of battery system)

Maximum 
Charge Current 0.6C (C = Capacity of battery system)

SYSTEM VOLTAGE 12V 24V 36V 48V

2 Absorption 
Voltage 14V - 14.2V 28V - 28.4V 42V - 42.6V 56V - 56.8V

Stop Termination 
Current ≤0.05C (C = Capacity of battery system)

* For op�mum life, charge at recommended rate.
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When connec�ng ba�eries in series, please make sure each ba�ery is within 50mV (0.05V) of each other before pu�ng 
them in service. This will minimize the chance of imbalance between ba�eries. If your ba�eries get out of balance, the 
voltage of any ba�ery is >50mV (0.05V) from another ba�ery in the set, you should charge each ba�ery individually to 
rebalance. For charging ba�eries in series, you can either use a mul�-bank charger that charges each ba�ery individually or 
simply charge the ba�eries in series as a single ba�ery bank.

Below are the key, typical charger inputs when using an inverter/charger or charge controller with LiFePO4 ba�eries. Many 
inverter/chargers require addi�onal parameters, please contact Canbat technical support for assistance. LiFePO4 ba�eries 
do not require equalizing. LiFePO4 ba�eries do not require temperature compensa�on for voltage when charging at hot or 
cold temperatures.

Depending on the quality of the alternator, it may work fine with LiFePO4 ba�eries without modifica�ons. However, low 
quality alternators with poor voltage regula�on can cause the BMS to disconnect LiFePO4 ba�eries. If the BMS disconnects 
the ba�eries, the alternator may be damaged. To protect your LiFePO4 ba�ery and your alternator, please be sure to use a 
compa�ble high-quality alternator or install a voltage regulator. You can also use a DC to DC charger to safely and effec�vely 
charge your ba�eries including house banks. Installing a DC to DC charger is the recommended op�on. Canbat offers a wide 
range of DC to DC chargers.

If you are using a voltage-based fuel gauge that is designed for lead-acid ba�eries, it will not accurately measure the state 
of charge (SOC) of LiFePO4 ba�eries. Please replace your fuel gauge with one that measures current rather than voltage to
accurately measure the state of charge of lithium iron phosphate ba�eries. Many of Canbat LiFePO4 ba�eries have 
integrated Bluetooth and does not require you to purchase a fuel gauge. The buil-in Bluetooth allows for wireless 
monitoring with our free Canbat BT apps available for IOS and Android devices. Our exclusive Bluetooth monitoring system 
is a smart addi�on built to banish ba�ery anxiety, and it’s just one of the many cu�ng edge upgrades that sets Canbat 
ba�eries apart from the pack. Here’s what you’ll be able to monitor: state of charge in percentage, rate of charge, rate of 
discharge, cycle life and temperature. The app will also keep a log of all ac�vi�es so you know how you’re using your 
ba�ery.

Charging Series Systems

Charging Source: Inverter/Charger and/or Charge Controller

Opera�onal Parameters

48V SYSTEM

56V - 58.4V

56V - 58.4V

0- 6 min

55.2V ± 0.2V

44V

58.4V

Charging Source:  Alternator and DC to DC Chargers

Fuel Gauges

PARAMETER

Bulk Voltage

Absorption Voltage

Absorption Time

Float Voltage

12V SYSTEM

14V – 14.6V

14V – 14.6V

0- 6 min

13.8V ± 0.2V

11V

14.6V

24V SYSTEM

28V - 29.2V

28V - 29.2V

0- 6 min

27.6V ± 0.2V

 22V

29.2V

36V SYSTEM

42V - 43.8V

42V - 43.8V

0- 6 min

41.4V ± 0.2V

 33V

43.8V
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Yes, you can charge Canbat lithium ba�eries with solar panels. In fact, you can charge them with any type of charging 
equipment,as long as the charging voltage is within the accepted parameters as men�oned in the charging instruc�ons 
manual. The mostcommon methods of charging is via an AC charger, renewable energy, alternator (DC to DC) and shore 
power. You can charge witheither one charging source, such as solar only, or mul�ple charging sources, such as by solar and 
the alternator simultaneously.

Yes, but it is always recommended to invest in a DC to DC charger to protect your LiFePO4 ba�ery and alternator. Unlike 
lead-acid ba�eries, LiFePO4 ba�eries can charge very fast. They are capable of drawing all the power generated by the 
alternator, not leaving residual power for the alternator’s fan, which helps the alternator from over-hea�ng. To ensure the 
fan is ge�ng sufficient power and to prevent the alternator from over-hea�ng, please invest in a DC to DC charger.

Most lead-acid ba�ery chargers can be used with LiFePO4 ba�eries as long as they are within the appropriate voltage 
guidelines. AGM and Gel algorithms typically fall within the LiFePO4 voltage requirements. The voltage for wet cell or 
flooded ba�ery charging algorithms are o�en higher than LiFePO4 requirements, which will result in the BMS 
disconnec�ng the ba�ery at the end of the charge cycle, and may result in the charger displaying an error code. If this 
happens, it is generally good prac�ce to replace your charger. Since the BMS protects the ba�ery, using lead-acid chargers 
will not damage the ba�ery.

LiFePO4 ba�eries can safely charge between 0°C to 45°C (32°F to 113°F). If your applica�on requires you to recharge in 
freezing temperatures, Canbat Low Temperature series (LT) can be recharged between -20°C to 45°C (-4°F to 113°F). The LT 
series has a built-in hea�ng system featuring proprietary technology that draws power from the charger itself. No addi�onal 
components are required. The en�re process of hea�ng and charging is completely seamless. The hea�ng system 
automa�cally ac�vates once charging below 0°C is a�empted, and it automa�cally deac�vate when it’s no longer needed. 
The hea�ng system does not take power from the ba�ery, but rather from the charger, ensuring the ba�ery is not 
discharging itself. Simply plug the ba�ery into the lithium charger and the internal hea�ng and monitoring systems take 
care of the rest.

The short answer is no. In order to fully charge a 12V LiFePO4 ba�ery, a charger with a voltage of 14V to 14.6V is required. 
MostAGM ba�ery chargers are within that range and they would be compa�ble with Canbat lithium ba�eries. If you have a 
charger with a lower voltage, it may s�ll charge the ba�ery, but it won’t charge it to 100%. A charger with a higher voltage 
would not charge the ba�ery and the BMS would enter protec�on mode due to it’s high voltage disconnect feature. 
Although many AGM ba�ery chargers are compa�ble with LiFePO4, wet cell or flooded ba�ery chargers are not compa�ble 
as they typically charge at a higher voltage.

Frequently Asked Ques�ons - Charging, Discharging & Installa�on

Can I charge lithium with solar panels?

Can I charge lithium with an alternator?

Can I charge lithium with a lead-acid charger?

Can I charge lithium in cold weather?

Do I need a special charger for lithium?

Canbat LiFePO4 ba�eries can be discharged up to 100% of their capacity. However, to op�mize the performance of your 
LiFePO4 ba�ery, to achieve a higher cycle life, and to avoid the BMS disconnec�ng the ba�ery, we recommend limi�ng the 
discharge to 80%. If the BMS disconnects the ba�ery due to low voltage, at 100% depth of discharge, remove the load and 
recharge using a LiFePO4 charger reac�vate the BMS.

Can I fully discharge a lithium ba�ery?

LiFePO4 ba�eries can safely discharge between -4°F to 140°F (-20°C to 60°C). All Canbat LiFePO4 ba�eries come with a 
built-in BMS that protects the ba�ery from low-temperatures and high-temperatures. If the BMS disconnects due to cold or 
high temperature, wait un�l the temperature is more suitable and the BMS will reconnect automa�cally.

Can lithium discharge in cold temperatures?
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It is highly recommended to store lithium ba�eries indoors during the off-season. It is also recommended to store LiFePO4 
ba�eries at about a 50% state of charge (SOC) or higher. If the ba�eries are stored for long periods of �me, store them at 
100% SOC and cycle the ba�eries at least once every 6 months. Do not store ba�eries that are discharged. A trickle charger 
is not required.

· Recommended storage temperature: -5 to +35°C (23 to 95 °F)
· Storage up to 1 month: -20 to +60°C (4 to 140 °F)
· Storage up to 3 month: -10 to +35°C (14 to 95 °F)
· Extended storage �me: +15 to +35°C (59 to 95 °F)

How do I store lithium ba�eries?

Yes, you can connect up to four 12V ba�eries of the same model in series to obtain a higher voltage. Do not connect 
lithium ba�eries in both parallel and series simultaneously. It is either series or parallel. Please note that only our 12V 
lithium ba�eries support series connec�ons. Canbat 24V, 36V and 48V lithium ba�eries do not support series connec�ons, 
but they support parallel connec�ons.

Can I connect 12V lithium in series?

Yes, you can connect up to four 12V ba�eries of the same model in parallel to obtain a higher capacity. Do not connect 
lithiumba�eries in both parallel and series simultaneously. It is either parallel or series. Canbat 24V and 36V lithium 
ba�eries also support up to 4 units in parallel. Canbat 48V LiFePO4 ba�eries support a much larger number of ba�eries in 
parallel. Please refer to the datasheet of the specific model for more informa�on.

Can I connect 12V lithium in parallel?

Yes, Canbat LiFePO4 ba�eries can be installed upright or on their sides. Please fasten the ba�ery if installed in a moving 
vehicle, such as in an RV or a boat. Please also avoid placing anything over the ba�ery, and it’s recommended to cover the 
terminals with a plas�c cap to prevent an external short circuit.

Can I install a lithium ba�ery on its side?

Yes, LiFePO4 is an inherently safe chemistry and the most stable lithium-type ba�ery on the market. Canbat lithium is UL 
1642 cer�fied, which means they have been tested for short-circuit, abnormal charging, crush, impact, shock, vibra�on, 
hea�ng, temperature cycling and pressure . All Canbat LiFePO4 ba�eries come with an internal Ba�ery Management 
System.

The BMS protects against:
1. Under-Voltage - during discharge
2. Over-Voltage - during charge or regen condi�ons
3. Over-Current - during discharge
4. Low-Temperature - during charge and discharge
5. High-temperature - during charge and discharge
6. Short-Circuit Protec�on - protects ba�ery cells from damage
7. Single Cell Equaliza�on and balancing

If you have any addi�onal ques�ons, please feel free to contact us and we are always happy to help!

Are LiFePO4 ba�eries safe?
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CANADIAN BATTERY MANUFACTURER

Canbat Technologies Inc. provides customers with the highest quality and safest lithium iron phosphate battery products. All rights reserved. Canbat Technologies Inc. is not liable for 
damages that may result from any information provided in or omitted from this publication, under any circumstances. Failure to follow Canbat installation guidelines may invalidate the 
warranty. Canbat reserves the right to make stnemtsujda to this publication at any time, without notice or obligation.


