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LED Driver Guide: 

Constant Current vs. Constant Voltage 

 

LEDs are very sensitive to current, and even small changes can make them 

brighter or dimmer. The LED driver controls the current to the LEDs. 
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Figure 2: Direct current 

LED Driver Guide: Constant Current vs. Constant Voltage 

Currently, LED lighting has become the primary lighting source and the driver is acting as the 

heart of the system. These drivers play a crucial role to provide consistent illumination for 

years. The choice of LED driver directly affects the performance, efficiency, and durability of 

the lighting system.  

LEDs need a stable direct current (DC) to work 

properly, but most of power sources provide 

alternative (AC). When considering the AC, the 

electric charge constantly changes direction, moving 

back and forth in a wave-like pattern (a sine wave). 

This means the voltage cycles smoothly from 

positive to negative. AC power is used for long-

distance transmission because it is highly efficient. 

Its voltage can be easily increased to very high levels 

for efficient travel over power lines, and then 

reduced to a safer voltage for homes (110-230V).  

When considering the DC, the electric charge (electrons) flows in a single, constant direction. 

The voltage remains relatively stable over time. DC is often considered low voltage because in 

daily applications (like batteries, chargers, lighting and solar panels), it usually ranges from 1.5 

V to 48 V.  

The key difference between AC and DC is that AC alternates while DC remains constant. DC 

flows in one direction only, like a straight line and AC constantly reverses its direction, flowing 

back and forth like a wave.  

 

 

 

 

 

 

 

There are two main types of drivers. They are constant current drivers and constant voltage 

drivers. Understanding the difference between these two is essential to ensure lighting fixtures 

operate effectively. The explanation will focus on the following areas: 

• What is an LED driver 

• What is a constant current LED driver 

• What is a constant voltage LED driver 

• LED V-I characteristic 

V V 

Figure 1: Alternative 

Current 
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➢ What is an LED driver 

 The LED driver converts this AC power into the necessary DC power. LEDs are very sensitive 

to current, and even small changes can make them brighter or dimmer. The LED driver controls 

the current to the LEDs.  

 

 

 

 

 

➢ What is a constant current LED driver 

Constant current LED drivers provide a fixed current (in mA) within a certain voltage range. 

LEDs made for these drivers need a specific current supply, usually given in milliamps (mA) 

or amps (A).  

 

 

 

Example: 

There are 10 constant current compatible downlights in the room. Each downlight is rated at 

3W, with an input current of 350mA and a forward voltage range of 8–12V. The constant current 

driver provides 350mA with a voltage range of 12–48V. 

 

 

 

 

 

 

 

 

 

 
Figure 3: Meanwell constant current driver data sheet 

Figure 1: AC to DC conversion 

Figure 2: LED Lights in Series 
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1. Load and Capacity 

Load means the total LED wattage connected to the driver. Capacity means power range 

of the driver. (P=VI)  

𝑅𝑎𝑡𝑒𝑑_𝑃𝑜𝑤𝑒𝑟 = 𝑀𝑎𝑥_𝑉𝑜𝑙𝑡𝑎𝑔𝑒 × 𝑅𝑎𝑡𝑒𝑑_𝐶𝑢𝑟𝑟𝑒𝑛𝑡 

𝑅𝑎𝑡𝑒𝑑_𝑃𝑜𝑤𝑒𝑟 = 48𝑉 × 0.35𝐴 

𝑅𝑎𝑡𝑒𝑑_𝑃𝑜𝑤𝑒𝑟 = 16.8𝑊 

 

2. Number of Fittings 

These downlights should be connected in series with a constant current driver. The 

number of fittings depends on the forward voltage of each fitting and the voltage range 

of the driver. Each downlight has a maximum forward voltage of 12V at 350mA. If 10 

fittings are connected in series, 

 

𝑇𝑜𝑡𝑎𝑙 𝑉𝑜𝑙𝑡𝑎𝑔𝑒 = 𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝐹𝑖𝑡𝑡𝑖𝑛𝑔𝑠 × 𝑀𝑎𝑥𝑖𝑚𝑢𝑚 𝑉𝑜𝑙𝑡𝑎𝑔𝑒 𝑜𝑓 𝑒𝑎𝑐ℎ 𝑓𝑖𝑡𝑡𝑖𝑛𝑔 

𝑇𝑜𝑡𝑎𝑙 𝑉𝑜𝑙𝑡𝑎𝑔𝑒 = 10 × 12𝑉 

𝑇𝑜𝑡𝑎𝑙 𝑉𝑜𝑙𝑡𝑎𝑔𝑒 = 120𝑉  

It is not possible because the driver’s maximum voltage is 48V. Therefore, let’s categorize 

the downlights into fitting groups 

𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝐹𝑖𝑡𝑡𝑖𝑛𝑔𝑠 𝑓𝑜𝑟 𝑒𝑎𝑐ℎ 𝑔𝑟𝑜𝑢𝑝 =  
𝑀𝑎𝑥𝑖𝑚𝑢𝑚 𝑣𝑜𝑙𝑡𝑎𝑔𝑒 𝑜𝑓 𝑑𝑟𝑖𝑣𝑒𝑟

 𝑀𝑎𝑥𝑖𝑚𝑢𝑚 𝑉𝑜𝑙𝑡𝑎𝑔𝑒 𝑜𝑓 𝑓𝑖𝑡𝑡𝑖𝑛𝑔
 

𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝐹𝑖𝑡𝑡𝑖𝑛𝑔𝑠 𝑓𝑜𝑟 𝑒𝑎𝑐ℎ 𝑔𝑟𝑜𝑢𝑝 =  
48𝑉

 12𝑉
= 4 𝐹𝑖𝑡𝑡𝑖𝑛𝑔𝑠 

3. Voltage Drop 

Here, 3 downlights are considered for each group due to voltage drop. The voltage drop 

must be considered because of the cable length between the driver and the lights. 
 

𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝐹𝑖𝑡𝑡𝑖𝑛𝑔𝑠 𝑓𝑜𝑟 𝑒𝑎𝑐ℎ 𝑔𝑟𝑜𝑢𝑝 =  3 𝐹𝑖𝑡𝑡𝑖𝑛𝑔𝑠 

4. Leakage Current 

The leakage current usually comes from poor insulation, moisture or bad wiring. To 

reduce the leakage current, use p roper earthing, quality driver (with higher power factor).   
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5. Conclusion  

Meanwell constant current (APC 16 series) drivers were considered for this example. 

Finally, 3 fittings are connected in each group, which means 4 drivers are required to 

install the 10 downlights. 

 

➢ What is a constant voltage LED driver 

Constant voltage LED drivers provide a fixed voltage (in V) within a certain current range 

(in A). The most common constant voltage drivers are 12 VDC or 24 VDC. An LED light 

designed for constant voltage requires a specific voltage to operate effectively. 

 

 

 

 

Example: 

There is a requirement for a 50 meters long LED strip with a rated power of 9 W/m. The input 

voltage is 24V. 

1. Total Power 

These LED strip lights should be connected to constant voltage drivers, as they operate 

on a 24V input. Typically, LED strips are supplied in 5-meter rolls. Therefore, 10 rolls 

are required. 

𝑇𝑜𝑡𝑎𝑙_𝑃𝑜𝑤𝑒𝑟 = 𝑅𝑎𝑡𝑒𝑑_𝑃𝑜𝑤𝑒𝑟_𝑜𝑓_𝑆𝑡𝑟𝑖𝑝 × 𝑅𝑒𝑞𝑢𝑖𝑟𝑒𝑑 𝐿𝑒𝑛𝑔𝑡ℎ 

𝑇𝑜𝑡𝑎𝑙_𝑃𝑜𝑤𝑒𝑟 = 9𝑊/𝑚 ×  50 𝑚 

Figure 4: Circuit diagram of the 10 downlights 

Figure 5: LED Lights in Parallel 
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𝑇𝑜𝑡𝑎𝑙_𝑃𝑜𝑤𝑒𝑟 = 450𝑊 

It is not possible because a 450W driver would be required. Therefore, let’s categorize 

the strip lights by rolls. 

𝑇ℎ𝑒 𝑃𝑜𝑤𝑒𝑟 𝑜𝑓 𝑎 𝑅𝑜𝑙𝑙 = 𝑅𝑎𝑡𝑒𝑑_𝑃𝑜𝑤𝑒𝑟_𝑜𝑓_𝑆𝑡𝑟𝑖𝑝 × 𝐿𝑒𝑛𝑔𝑡ℎ 𝑝𝑒𝑟 𝑅𝑜𝑙𝑙 

𝑇ℎ𝑒 𝑃𝑜𝑤𝑒𝑟 𝑜𝑓 𝑎 𝑅𝑜𝑙𝑙 = 9𝑊/𝑚 × 5𝑚 

𝑇ℎ𝑒 𝑃𝑜𝑤𝑒𝑟 𝑜𝑓 𝑎 𝑅𝑜𝑙𝑙 = 45 𝑊 

2. Voltage Drop 

Here, 1 LED strip roll (5m) is considered for one driver and choose around 60W -90W 

driver due to voltage drop. The voltage drop must be considered because of the cable 

length between the driver and length of the strip. 
 

𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓𝐷𝑟𝑖𝑣𝑒𝑟𝑠 =  
𝑇𝑜𝑡𝑎𝑙 𝐿𝑒𝑛𝑔𝑡ℎ 𝑟𝑒𝑞𝑢𝑖𝑟𝑒𝑑

 𝐿𝑒𝑛𝑔𝑡ℎ 𝑝𝑒𝑟 𝐷𝑟𝑖𝑣𝑒𝑟
 

 

𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓𝐷𝑟𝑖𝑣𝑒𝑟𝑠 =  
50 𝑚

 5 𝑚
 

𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓𝐷𝑟𝑖𝑣𝑒𝑟𝑠 =  10 𝐷𝑟𝑖𝑣𝑒𝑟𝑠 

 

3. Conclusion  

Meanwell constant voltage (XLG 75 series) drivers were considered for this example. 

Finally, 5meter length LED strip is connected to one CV driver, which means 10 CV 

drivers are required to install the 50meter length LED strip Light. 
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➢ LED V-I characteristic 

LEDs work based on current and forward voltage like normal diodes. A small change in 

forward voltage can cause a large change in forward current. Typically, LEDs have a forward 

voltage of 2–3.5V and a forward current of 10–200mA. This means even a slight voltage 

change can result in a big current change. 
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Figure 6: LED V-I characteristic curve 
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