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Theory/Description : The current mirror balancing circuit is designed to ensure uniform 
current distribution across multiple parallel LED strings in AC-driven lighting systems. In 
conventional LED arrays, mismatches in forward voltage or component tolerances can cause 
unequal current sharing, leading to over-driving of some LEDs and under-utilization of 
others, ultimately reducing efficiency and lifespan. To overcome this, the proposed circuit 
employs current mirror configurations using bipolar junction transistors (BJTs) that replicate 
and balance the reference current across all LED branches. 

When an AC supply is applied, the LED strings conduct alternately depending on the 
instantaneous polarity, while the current mirrors actively maintain equalized current flow in 
each path. This results in consistent brightness across all LEDs, improved reliability, and 
reduced thermal stress. Compared to simple resistor-based balancing methods, the current 
mirror approach provides more accurate current control with minimal power loss. The 
technique is especially suitable for solid-state lighting applications, where long-term stability 
and energy efficiency are critical. 
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