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General Description 

This simple circuit is a really useful addition to your 

vehicle. It uses three LEDs to provide a visual indication 

of the state of charge of your battery.  

The whole circuit is accommodated on a small PCB 

measuring just 28 x 44mm and can be fitted easily 

anywhere in the dashboard. The LEDs are positioned on 

the edge of the board so can be mounted either 

vertically or horizontally as best suits your needs.  

 

Technical Specifications – Characteristics 

Working voltage: 8-16 V DC 

Current: 20 mA 

 

Operation 

Connect to your vehicle battery ensuring that you get the polarity correct as reverse polarity with destroy 

most of the components on the board. 

A fully charged 12V automotive battery should measure 12.6V or above. When the engine is running, this 

measurement should be 13.7 to 14.7V. 

LEDs Lit Indication Remedial Action 

Red Only Low battery voltage 

(below 11.5V) 

Check and charge battery (replace if faulty). 

Check alternator and/or seek professional advice. 

Red & Green Normal battery voltage No action required 

Red & Green & Yellow Battery voltage slightly 

too high (about 14.8V) 

Monitor output. 

Green & Yellow High battery voltage 

(about 15V) 

Monitor output. Check alternator and/or seek 

professional advice 

Yellow Only Excessive battery 

voltage (above 15V) 

Battery is being overcharged. Check alternator 

and/or seek professional advice 

 

How it Works 

The circuit operation is easy to understand. The red LED (D1) is connected in series with R2 and D4 and will 

be the only LED to light when the battery voltage is below 11.5V. If the voltage is above 12V, the Zener Z3 

will bias the base of transistor TR1 sufficiently to turn on and this will light the second green LED (D2), 

indicating that the battery voltage is normal. As the collector to emitter voltage drop is less than the 

forward voltage drop of D4, the red LED no longer receives sufficient voltage across it to light and starts to 

dim. 
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If the battery voltage rises above 14.5 volts, then in a similar way the transistor TR2 is turned on and the 

third yellow LED (D3) lights to indicate a potential overcharging problem. The Zener diodes are used to 

provide the reference voltages for greater accuracy. 

 

Construction 

The circuit is easy to build and makes a good introduction to electronics and soldering. Please read the 

instructions through once before you commence soldering. 

Components should be added in ascending height order. Start with the Zener diodes and diode D4. Take 

special care to ensure you have the right component in the right position and that the band on the diode 

corresponds to the bar on the PCB overlay. Next, add the resistors. Check the colour coding in the parts list 

below so you get them in the correct positions. Resistors can go either way round. 

Next add the two transistors, followed by the LEDs making sure the flats on the components correspond to 

the flats on the overlay. Finally, add the terminal block or solder pins if supplied. 

 

Circuit Diagram 

 

Parts List 

The complete component listing is included with printed instructions supplied with the kit. 
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