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Build a compact and efficient constant brightness LED driver using a SLG46110 GreenPAK IC. The design 

leverages SLG46110's analog comparators and logic blocks to regulate current through LEDs based on voltage 

feedback from sense resistors. With minimal external components and low power consumption, the solution is 

ideal for space-constrained and energy-sensitive applications. 
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1.  Terms and Definitions 

IC Integrated Circuit 

LED Light Emitting Diode 

 

2. References 

For related documents and software, please visit:  

GreenPAK Programmable Mixed-Signal Products | Renesas  

Download our free Go Configure Software Hub [1] to open the .gp files [2] and view the proposed circuit design. 

Use the GreenPAK development tools [3] to freeze the design into your own customized IC in a matter of minutes. 

Renesas provides a complete library of application notes [4] featuring design examples as well as explanations of 

features and blocks within the Renesas IC. 

[1] GreenPAK Designer Software, Software Download and User Guide, Renesas Electronics 

[2] AN-1026 Low power constant brightness LED.gp, Renesas Electronics  

[3] GreenPAK Development Tools, GreenPAK Development Tools Webpage, Renesas Electronics 

[4] GreenPAK Application Notes, GreenPAK Application Notes Webpage, Renesas Electronics 

 

3. Introduction 

This design is a Constant Brightness LED Driver. LEDs are current-driven devices whose brightness is 

proportional to their forward current. Forward current can be controlled in two ways. The first method is using the 

LED voltage and current curve to determine what voltage needs to be applied to the LED to generate the desired 

forward current. The second, preferred method of regulating LED current is to drive the LED with a constant-

https://www.renesas.com/en/products/programmable-logic/greenpak-programmable-mixed-signal-products
https://www.renesas.com/eu/en/software-tool/go-configure-software-hub
https://www.renesas.com/en/document/scd/1026-gp-file
https://www.renesas.com/en/products/slg46110?queryID=f411e46a94c9e3582ba7f10eba5347e9&tab=boards-kits
https://www.renesas.com/en/support/document-search?doc_file_all_types%5BApplication+Note%5D=Application+Note&doc_file_sub_types%5B756%5D=756&doc_file_sub_types%5B761%5D=761&doc_file_sub_types%5B766%5D=766&doc_file_sub_types%5B771%5D=771&doc_file_sub_types%5B776%5D=776&doc_file_sub_types%5B781%5D=781&doc_file_sub_types%5B786%5D=786&doc_file_sub_types%5B791%5D=791&doc_file_sub_types%5B796%5D=796&doc_file_sub_types%5B801%5D=801&doc_file_sub_types%5B806%5D=806&doc_category_tier_1=1570441&doc_category_tier_2=1570446&page=0
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current source. The constant-current source eliminates changes in current due to variations in forward voltage. 

Preferably, the input power supply regulates the voltage across a current-sense resistor. The power-supply 

reference voltage and the value of the current-sense resistor determine the LED current. 

The LED current is set using the following equation: 

 

𝐼𝐿𝐸𝐷 =
𝑉𝑅𝐸𝐹
𝑅

 

Where: 

• R is connected between the 𝑉𝑅𝐸𝐹 pin and GND. 

The maximum 𝐼𝐿𝐸𝐷 is limited by output pin characteristics. The typical current for one output pin is 24 mA at 

VDD=3.3V, and 68 mA at VDD=5.0 V. 

The application circuit can be seen in Figure 2. 

 

4. LED Constant brightness Circuit Design 

As shown in Figure 1, a dual constant brightness LED driver can be implemented using two analog comparators 

(ACMP0 and ACMP1) and two 2-bit LUTs (LUT2 and LUT3). 

 

5. LED Constant brightness Circuit Analysis 

When this device is powered on, the output pins (LED1_1, LED1_2, LED2_1 and LED2_2) are LOW. The EN1 

(PIN 2) and the EN2 (PIN 4) are independent enables for each pair of output pins. 

 Figure 1: LED Constant brightness Circuit Design 
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When EN1 is HIGH, the output pins LED1_1 and LED1_2 are enabled. When EN2 is HIGH, the output pins 

LED2_1 and LED2_2 are enabled. When EN1 is LOW, the output pins LED1_1 and LED1_2 are disabled. When 

EN2 is LOW, the output pins LED2_1 and LED2_2 are disabled. Capacitors C3, C4 help to smooth the on-off 

switching behavior of the output pairs as they regulate the average current. 

6. Conclusion 

A constant brightness LED driver can be easily implemented using a GreenPAK IC. It has low power 

consumption, small board area footprint, and only a few external components are needed to complete the 

design. 

 

Figure 2: LED Constant brightness Typical Application Circuit 
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7. Revision History 
 

Revision Date Description 

1.00 Jun 26, 2014 Initial release.  
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