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Introduction  
After the introduction of affordable LiFePO4 batteries, off-grid solutions became feasible. It is vital 

that such batteries are charged very carefully. In other words, they can easily be over-charged, or 

over-discharged. Cell temperature and current are also very important, in order to guarantee a long 

life. 

 

The 123\SmartBMS Battery Management System (or BMS) is primarily intended for prismatic cells, 

but can also be adapted by the end-user for other cell shapes, provided the cell voltage is in the 

working voltage range of the cell modules. For more info about the working voltage range, see 

section άSpecificationsέ. 
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Keep the batteries in perfect condition 
The drawing below shows that your expensive batteries are in good hands with 123\SmartBMS. 

To keep batteries in the best condition, it is necessary to constantly monitor the voltage and 

temperature of individual cells. The voltage should stay within specified limits to prevent damage to 

the cells. Keeping the batteries in a safe operating temperature also prevents possible damage. 

The width of the green (safe) area can be set by changing the threshold voltages V-min, V-bypass 

(balance threshold voltage) and V-ƳŀȄΦ CƻǊ ƳƻǊŜ ƛƴŦƻ ŀōƻǳǘ ǘƘƛǎΣ ǎŜŜ ǎŜŎǘƛƻƴ ά¢ƘŜ !ǇǇέΦ 

Conclusion: the upper limit is safe-guarded by entering V-max / V-bypass, and the lower limit by V-

min. 

 
A LiFePO4 cell voltage vs. SOC curve. The voltage is dependent on the percentage energy left in the cell (SOC). 
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Package contents 
The standard 4 cells/12V package contains: 

- IN Cell Board 

- OUT Cell Board 

- 2 Cell Boards 

- 2 Current sensors 

- Piece of 0,75 mm² wire for the interconnections 

- Connector unlock tool   

Specifications 
All specifications measured at 3.3V cell voltage and slow message cycle (1x per second).  

Description Value / range 

General specifications 

Operating voltage range 2.0V to 5.0V 

Operating temperature range -40 to 85°C 

Voltage measurement accuracy ± 20mV 

Temperature measurement accuracy ± 5°C 

Balancing current 1A  

Number of Cells 2 to 255 

Board type dependent specifications 

άBetweenέ ƳƻŘǳƭŜ ŎǳǊǊŜƴǘ ŀǾŜǊŀƎŜ <1.0mA 

IN module current average with 1 current 
sensor 

<2.0mA 

IN module current average with 2 current 
sensors 

<2.9mA 

OUT module current average with standby 
Bluetooth 

<2.0mA 

OUT module current average when device 
connected to Bluetooth 

<9.0mA 

Maximum current through charge / load relay 
on OUT board 

1A 

 

 

Current measurement specifications 

Current sensor type Measurement resolution Blindspot when on 

25A 0.125A ± 0.25A 

50A 0.25A ± 0.5A 

100A 0.50A ± 1.0A 

250A 1.25A ± 2.5A 

500A 2.5A ± 5.0A 

1000A 5A ± 10A 

2000A 10A ± 20A 
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Placing the cell modules 

Please be aware that your battery-pack contains a large amount of energy, which can be potentially 

dangerous. Use isolated spanners, to prevent any short circuits. High inrush currents, causing arcing 

(sparks) and ultra-high electromagnetic levels, can easily damage electronic circuits. 

 

We therefore strongly recommend to always FIRST connect the so called "large current 

connections" in a new setup, and THEN separately connect the BMS-boards.  

 

A good way of doing this is indicated on photo number one.  After thorough cleaning of the cell-

poles, the copper strips are bolted-on. Don't forget to also attach wires to the first and last cell in the 

same way, and connect these to the solar panels, MPPT, charger and the load. 

If the positive (+) hole on the cell module is too small, you can make this hole bigger with a drill. 

Make sure to remove the drilling dust afterwards to prevent short circuits or other unintended 

behaviour. 
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Mounting the IN Module 

Start to mount the IN-Board on the first cell. It is important this is the cell on the minus (-) side of the 

battery pack. Solder a wire on the solder pad of the IN-Board. (Photo 2) Connect this wire to the 

minus (-) side of the cell. After the IN-Board is connected the LED will start blinking every second, this 

shows the IN-Board is trying to send out data messages to the following cell board. 

Install a current sensor in the incoming power line (solar panels, PMMT, charger) and connect this 

current sensor  to the IN-.ƻŀǊŘ ŎƻƴƴŜŎǘƻǊέWмέ ƳŀǊƪŜŘ άL-мέΦ Lƴǎǘŀƭƭ ǘƘŜ ƻǘƘŜǊ ŎǳǊǊŜƴǘ ǎŜƴǎƻǊ ƛƴ ǘƘŜ 

power line of the consumers (inverter) and connect this sensor to the IN-Board connector έWнέ 

ƳŀǊƪŜŘ άL-2έΦ Make sure the arrow on the current sensor is pointing in the right direction. The 

direction where the current is flowing (see picture on the following page).  

Both current sensors can measure bidirectional currents. It is also possible to only use 1 current 

sensor instead of 2. This may be needed if you have a combined inverter/charger with a shared 

power cable to both inverter and charger. The BMS will work fine with 1 current sensor. The 

drawback is that you cannot measure incoming and outgoing currents independently, but only see 

the current going in or out the battery pack. When connecting only 1 sensor, connect this to J1 of the 

IN board.  

Mounting the cell Modules 

After the IN-Board was installed, please proceed by the cell boards. Now, prepare the BMS-boards as 

shown on photo number two. Use thick solid-copper wire for this, for optimum accuracy. (the 

bypass-current has to flow through these wires)  

Take your time: the result has to look good. 

The BMS module always has to be mounted on the 'plus' pole of the cell. This '+' is also indicated on 

the cell modules. Connect all the modules as shown in photo number three. 

Mounting the OUT module 

On the last cell (+ side of the battery pack) the OUT-Board has to be installed. This works the same 

ǿŀȅ ŀǎ ǘƘŜ ƻǘƘŜǊ ŎŜƭƭ ōƻŀǊŘǎΦ LǘΩǎ ƴƻǊƳŀƭ ȅƻǳ ǿƛƭƭ ƘŜŀǊ ǎƻƳŜ ŎƭƛŎƪƛƴƎ ǊŜƭŀȅǎ ǿƘŜƴ ȅƻǳ ǇƻǿŜǊ ǳǇ ǘƘŜ 

OUT board. 

The OUT board has two signal relays to switch enable/disable signals or power relays. For more 

informŀǘƛƻƴ ŀōƻǳǘ ǘƘƛǎΣ ǎŜŜ ǎŜŎǘƛƻƴ ά/ƻƴǘǊƻƭƭƛƴƎ ŜȄǘŜǊƴŀƭ ŎƻƳǇƻƴŜƴǘǎέΦ 

Cell boards interconnections 

 After all cell boards are installed the interconnection can be made. Start the interconnection of the 

IN-Board to the following cell board. Make a connection froƳ ǘƘŜ ǎƛƴƎƭŜ ŎƻƴƴŜŎǘƻǊ ƳŀǊƪŜŘ άh¦¢έ ƻƴ 

the IN-.ƻŀǊŘ ǘƻ ǘƘŜ ŘƻǳōƭŜ ŎƻƴƴŜŎǘƻǊ Ǉƻǎƛǘƛƻƴ м aŀǊƪŜŘ άLbέ ƻƴ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ŎŜƭƭ ōƻŀǊŘΦ tƭŜŀǎŜ ōŜ 

ŎŀǊŜŦǳƭ ǿƘƛƭŜ ȅƻǳΩǊŜ ŘƻƛƴƎ this, prevent short circuits. After you have made the interconnection 

between the IN-Board and the first cell board you will notice the green LED on the next cell board will 

flash as well every second. This confirms the cell board was correct installed and the interconnection 
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between the cell boards are made correct. Now go on with the other cell boards. Make connections 

from the double connector position 1 marked άh¦¢έ ǘƻ ǘƘŜ ƴŜȄǘ ŎŜƭƭ ōƻŀǊŘ ŎƻƴƴŜŎǘƻǊ Ǉƻǎƛǘƛƻƴ м 

ƳŀǊƪŜǘ άLbέ. Be careful when inserting the cable, do not use excessive force. If the flashing LEDs 

stop somewhere in the middle of the cell chain there is an error, in this case check the wiring. 

A four cells (12 volt) system needs three connections: 

IN-Board  J4 άh¦¢έ   Ą  Cell-Board άLbέ Ǉƻǎƛǘƛƻƴ м 

Cell-Board  άh¦¢έ Ǉƻǎition 1  Ą Cell-Board άLbέ Ǉƻǎƛǘƛƻƴ м   

Cell-Board  άh¦¢έ Ǉƻǎition 1  Ą OUT-Board J1 άLbέ 
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The picture below will show a basic setup of a 4 cell battery pack.

 

Separate battery sections 

When the battery pack has separated battery banks the interconnection has to be changed to 

prevent interference from other components in the system. The data connection has to be galvanic 

isolated. This can be done by the following procedure: 
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1. Cut of the PCB track between the two gold dots (red circled in the picture above). 

2. Use a twisted pair cable and use both terminals. 

The picture below will show a setup with separated battery banks. 
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IN-Board 'option switch' function s 

Settings 

The option switches can be changed when the system is active. 

The table below shows you the functions of the option switches. 

Important: Don't use switch number 8, this will overwrite hidden factory settings. 

Switch 1 2 3 4 5 6 7  Function 

  Fast 
message 

V-
Bypass 

Blind 
spot 

Set zero Mode V-Bypass   

  OFF             Message every 1,0 sec. 

  ON             Message every 0,5 sec. 

   OFF     Blind spot around zero AMP disable 

   ON     Blind spot around zero AMP enable 
(recommended) 

        OFF       Auto zero inactive 

        ON       Auto zero active 

     OFF   Normal mode (recommended) 

     ON   Critical mode 

    OFF        OFF OFF V-Bypass 3,4 Volt 

    OFF        OFF ON V-Bypass 3,5 Volt 

    OFF      
 

ON OFF V-Bypass 3,6 Volt 

  OFF       ON ON V-Bypass 3,7 Volt 

  ON    OFF OFF V-Bypass 4,0 Volt 

  ON    OFF ON V-Bypass 4,1 Volt 

  ON    ON OFF V-Bypass 4,2 Volt 

    ON    ON ON V-Bypass 4,3 Volt 

 

Option switch nr 1:  The frequency of the cell board messages can be changed by these option 

switch. For fastest information set the switch to ON, for saving energy set the switch to OFF.  

Option switch nr 3:  Temperature fluctuations and current measurement errors can give a false 

current reading when there is no current flowing through the sensor. This can lead to miscalculations 

in the SOC calculations. With this switch ON, small (false) measured currents will be seen as 0 

ampere. 

Option switch nr 4: When the current sensors need to be calibrated follow the next procedure:  

Make sure there is running absolutely no current through the current sensors during the zero 

calibration procedure. On the IN module you will find the option switches. Set option switch number 

п ǘƻ ǘƘŜ hb ǇƻǎƛǘƛƻƴΦ bƻǿ ǘƘŜ άAuto ȊŜǊƻέ ǇǊƻŎŜŘǳǊŜ ǿƛƭƭ ōŜ ŀŎǘƛǾŜΦ ¢ƘŜ ŎǳǊǊŜƴǘǎ ƻƴ ǘƘŜ !ǇǇ ǎŎǊŜŜƴ 

will show 0 Amps in a couple of seconds. Set the option switch number 4 back to the OFF position 

again. 
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Option switch nr 5 (v1.5+): OFF (recommended): the BMS works in normal mode. The SOC is reset to 

100% when all cell voltages are at or above Vbypass. The relays are controlled by the BMS 

charge/discharge algorithƳΦ tƭŜŀǎŜ ǎŜŜ ǎŜŎǘƛƻƴ ά!ƭƎƻǊƛǘhƳέ ŦƻǊ ƳƻǊŜ ƛƴŦƻΦ 

ON: the BMS does not act on SOC anymore and only switches the relays off in critical conditions like 

communication error, too low voltage, too high voltage, too low temperature and too high 

temperature. The SOC is reset to 100% if the total pack voltage is at or above Vbypass x Number of 

cells. This mode is handy when using a combined charger/inverter with only one or no enable/disable 

signals.  

Option switch 2, 6 and 7: Set option switch 2, 6 and 7 in the right positions for the Bypass voltage 

you like. See table for details.  
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Hidden factory settings 

The settings below are normally pre-programmed during the production. 

For programing other current sensors or change the number of cells follow the next procedure: 
 
Set all switches below in the right positions for current sensor and number of cells and toggle switch 
8 ON and OFF again. 
If your number of cells is not in the list, select the next higher value in the list. This will not have 
any drawbacks. 
The hidden settings are now stored in the BMS. Set the switches back in the original positions. 
Please be aware it could be necessary to follow the current sensor calibration procedure again. 
         

 

Switch 1 2 3 4 5 6 7  Function 

  Current sensor Number of cells   

  OFF OFF OFF         25 Amp 

  OFF OFF ON         50 Amp 

  OFF ON OFF         100 Amp (default) 

  OFF ON ON         250 Amp 

  ON OFF OFF         400 Amp 

  ON OFF ON         500 Amp 

  ON ON OFF         1000 Amp (version 1.4 or higher) 

  ON ON ON         2000 Amp (version 1.4 or higher) 

        OFF OFF OFF OFF 4 Cells 

        OFF OFF OFF ON 8 Cells 

        OFF OFF ON OFF 12 Cells 

        OFF OFF ON ON 16 Cells 

        OFF ON OFF OFF 20 Cells 

        OFF ON OFF ON 24 Cells 

        OFF ON ON OFF 28 Cells 

        OFF ON ON ON 32 Cells 

        ON OFF OFF OFF 48 Cells 

        ON OFF OFF ON 64 Cells 

        ON OFF ON OFF 80 Cells 

        ON OFF ON ON 96 Cells 

        ON ON OFF OFF 128 Cells 

        ON ON OFF ON 156 Cells 

        ON ON ON OFF 204 Cells 

        ON ON ON ON 255 Cells 

  



 
 
 

 
 

Albertronic BV 

The Netherlands 

E-mail: info@123electric.eu 

www.123electric.eu 

The App 

First connection 

Dƻ ǘƻ ǘƘŜ !ǇǇ ǎǘƻǊŜ ŦƻǊ !ǇǇƭŜ ŘŜǾƛŎŜǎ ŀƴŘ ǎŜŀǊŎƘ ŦƻǊ άмно{ƳŀǊǘ.a{έΦ Lƴǎǘŀƭƭ ǘƘŜ мно{ƳŀǊǘ.a{ !ǇǇ 

ƻƴ ȅƻǳǊ !ǇǇƭŜ ŘŜǾƛŎŜΦ CƻǊ !ƴŘǊƻƛŘ ŘŜǾƛŎŜǎ Ǝƻ ǘƻ ǘƘŜ tƭŀȅ ǎǘƻǊŜ ŀƴŘ ǎŜŀǊŎƘ ŦƻǊ άмно{ƳŀǊǘ.a{έΦ Lƴǎǘŀƭƭ 

the App on your Android device. Enable the Bluetooth functionality of your device.  

Start the App, You will see an overview of an off-grid system. Tab the screen to show the title bar on 

the top of the screen. Tab settings to open the settings section.   

Tab on the discovered 123SmartBMS device to make a connection. The App will ask for a password, 

this password is stored in the BMS to prevent anybody with a Bluetooth device can control your 

.a{Φ ¢ƘŜ ǎǘŀƴŘŀǊŘ ǇŀǎǎǿƻǊŘ ƛǎ άмнопέΦ After the connection has beŜƴ ƳŀŘŜ ƛǘΩǎ ǘƛƳŜ ǘƻ ŎƻƴŦƛƎǳǊŜ 

the system. 

To disconnect, tap again on the BMS ID with the check mark next to it. 

 

Settings 

Solar peak power: Set the maximum power of your incoming energy source, for example solar 

panels. If the system contains 10 solar panels of 250 Watt each, the total power of 2,50 kW has to be 

configured. 

Inverter peak power: Set the maximum power of the consumers, for example an inverter. When 

your inverter can supply 5 kilo Watt, 5,00 kW has to be configured. 

Battery capacity:  The battery capacity can of course be set to the total capacity of the battery pack. 

We advise however to take only 75% of the rated capacity, to comply with cell aging and 

temperature effects. 

Example: If you use four  200 Ah cells Ą 4 x 200 x 3,2 = 2560 Wh. In this case we advise to use a 

value of  2560 x 0,75 = 1920 Wh Ą 1,9 kWh. 

Change PIN: It is recommended to change the password of the BMS to prevent intruders can 

ǎŀōƻǘŀƎŜ ǘƘŜ ǎȅǎǘŜƳΦ ¢ŀō ǘƘŜ άŎƘŀƴƎŜ tLbέ ƭƛƴŜ ŀƴŘ Ŧƻƭƭƻǿ ǘƘŜ ƛƴǎǘǊǳŎǘƛƻƴǎΦ 

Clear energy counters: Totals of incoming and outgoing energy will be stored into the BMS. If you 

ƭƛƪŜ ǘƻ ǎŜǘ ǘƘŜǎŜ ǘƻǘŀƭ ŎƻǳƴǘŜǊǎ ǘƻ ȊŜǊƻΣ ǘŀō ǘƘŜ άClear energy countersέ ƭƛƴŜ ŀƴŘ Ŧƻƭƭƻǿ ǘƘŜ 

instructions. 

V min: If one of the cells gets below this minimum cell voltage threshold the  ά±ƭά warning indicator 

on the battery details screen is switched on. The άŀƭƭƻǿ ǘƻ ŘƛǎŎƘŀǊƎŜέ ǊŜƭŀȅ ǘƻ ŎƻƴǘǊƻƭ ŜȄǘŜǊƴal 

devices will be switched off. 

V max: If one of the cells gets above this maximum cell voltage threshold the  ά±Ƙά warning indicator 

on the battery details screen is switched on. ¢ƘŜ άŀƭƭƻǿ ǘƻ ŎƘŀǊƎŜέ ǊŜlay to control external devices 

will be switched off. 
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V bypass: This is the balancing voltage where you want all the cells to end up. Above this voltage the 

cell modules start to dissipate 1 ampere to balance the cells. This setting can be changed with the 

option switched on the IN-board and will only be displayed. 

T min: If one of the cells gets below this minimum cell temperature threshold the  ά¢ƭά warning 

indicator on the battery details screen is switched on. Both relays to control external devices will be 

switched off. 

T max: If one of the cells gets above this maximum cell temperature threshold the  ά¢Ƙά warning 

indicator on the battery details screen is switched on. Both relays to control external devices be 

switched off. 

Charge restart:  The charge relay switches ON again if the capacity is below the programmable 

ά/ƘŀǊƎŜ ǊŜǎǘŀǊǘέ ŀƴŘ ǘƘŜ .a{ ƛǎ ƛƴ άbƻǊƳŀƭ ƳƻŘŜέ. This is to prevent toggling relays.  

Discharge restart:  The load relay will be switched on again if the capacity is above the 

ǇǊƻƎǊŀƳƳŀōƭŜ ά5ƛǎŎƘŀǊƎŜ ǊŜǎǘŀǊǘέ ŀƴŘ ǘƘŜ .a{ ƛǎ ƛƴ άbƻǊƳŀƭ ƳƻŘŜέ. 

Prevent auto-lock:  Enabling this function prevent the device goes into sleep mode.  

Show simulator:  LŦ ȅƻǳ ŘƻƴΩǘ ƘŀǾŜ ŀƴ мно\SmartBMS but you like to discover the App, you can run a 

simulator. 
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!ŦǘŜǊ ǘƘŜ ǎŜǘǘƛƴƎǎ Ƙŀǎ ōŜŜƴ ŘƻƴŜΣ ¢ŀō ǘƘŜ άғ мно{ƳŀǊǘ.a{έ ōǳǘǘƻƴ ǘƻ ǎƘƻǿ ǳǇ ǘƘŜ ƻǾŜǊǾƛŜǿΦ 

Dashboard 

The overview dashboard shows you all information you like to know.  

The Solar panel shows the status of the incoming energy, next to this graphic presentation you will 

find details like: Incoming charge current, Incoming power, harvest energy today, total of harvest 

energy. 

The battery shows the SOC (state of charge) of the battery pack. Next to this graphic presentation 

you will find details like: State of charge percentage, Incoming / outgoing current of the battery, 

Stored power in kWh, Incoming / outgoing power, Total battery pack voltage. 

If the BMS is newly mounted on the battery pack, the SOC may not show 100% while the cells are 

full. Charge the battery pack until all cell voltages are above Vbypass. The SOC will then be set to 

100%. This SOC recalibration happens every time the battery pack is fully charged. 
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The light bulb shows the status of the outgoing energy, next to this graphic presentation you will find 

details like: consumed current, consumed power, consumed energy today, total of consumed energy. 

²ƘŜƴ ȅƻǳ ¢ŀō ǘƘŜ άiέ ǎƛƎƴ ƻŦŦ ǘƘŜ ōŀǘǘŜǊȅ you will enter the battery details section. 

 

 

Battery details 

The battery details shows you detailed info of the battery pack. Cell voltage and temperature of each 

cell will be shown. Please be aware the temperature during bypass mode is much higher than the 

really cell temperature. Green values are in the safe range, yellow values shows balancing cells and 

red values are out of the safe range cells (above V max or below V min for example) 

On top of thŜ ǎŎǊŜŜƴ ŦƛǾŜ ǿŀǊƴƛƴƎ ƭƛƎƘǘǎ ǿƛƭƭ ǎƘƻǿ ŎǊƛǘƛŎŀƭ ŜǊǊƻǊǎΦ ά9έ Cell board communication error, 

ά±Ƙέ 9ȄŎŜŜŘƛƴƎ ƳŀȄƛƳǳƳ ŎŜƭƭ ǾƻƭǘŀƎŜΣ ά±ƭέ 9ȄŎŜŜŘƛƴƎ ƳƛƴƛƳǳƳ ŎŜƭƭ ǾƻƭǘŀƎŜΣ ά¢Ƙέ ŜȄŎŜŜŘƛƴƎ 

ƳŀȄƛƳǳƳ ŎŜƭƭ ǘŜƳǇŜǊŀǘǳǊŜΣ ά¢ƭέ ŜȄŎŜŜŘƛƴƎ ƳƛƴƛƳǳƳ ŎŜƭƭ ǘŜƳǇŜǊŀǘǳǊŜΦ  



 
 
 

 
 

Albertronic BV 

The Netherlands 

E-mail: info@123electric.eu 

www.123electric.eu 

 

  


















