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• DC/DC SEPIC power stage; 

• C2000 Piccolo TMS320F28035 Microcontroller with CPU frequency equal to 60MHz; 

• 4 LED dimming stages PWM each managing a pair of LED strings for a total of 8 strings 

(see Figure below) 

 

DC-DC LED Lighting Hardware Block Diagram 

 



SEPIC MOSFET (red label 1) opens and closes with a frequency that is the switching 

frequency= 100kHz. 

LED strings MOSFETs (red labels 2..8) switch at a frequency that is the dimming 

frequency=20kHz. 

 

SETUP fswitching e fdimming in the CODE 

 

✓ 𝑓𝑠𝑤 =
𝑓𝑐𝑝𝑢

#𝑡𝑖𝑐𝑘𝑠
=

60𝑀

600
= 100𝑘𝐻𝑧 

✓ 𝑓𝑑𝑖𝑚 =
𝑓𝑐𝑝𝑢

#𝑡𝑖𝑐𝑘𝑠
=

60𝑀

3000
= 20𝑘𝐻𝑧 

 

PWM MODULES CONFIGURATION 

There are 5 PWM modules whose configuration is made by two distinct functions. 

The function which generates the ePWM1A signal to regulate the SEPIC is BuckSingle_CNF. 

This function takes in input the period, the mode (1 for MASTER and 0 for SLAVE) and the 

phase. 

 

 

The other function BuckDualCNF configures the 4 modules that control the strings by 

generating the signals ePWMxA, B. The LED strings aren’t turned on and off together but they 

are out of phase by ¼ of the dimming period. The first PWM module is the MASTER and so the 

first to be activated. The SLAVE modules are synchronized with it. 

 

We expect that the ePWM1A (SEPIC) and ePWM2A or ePWM2B signals (MASTER 

module that manages the first two strings of LEDs) are synchronized. This does not 

happen, just look at the screenshots of the oscilloscope below. 



 

Blu signal: ePWM2A output (1st LED string) 
Yellow signal: ePWM1A output (SEPIC) 
 
The image was captured with the oscilloscope in AUTO MODE.  

 

 

 

The following images were captured with the oscilloscope in STOP MODE in two different 

moments. 

 



 

 

For completeness, we report the functions that deal with the configuration of the PWM 

modules and the code of the interruption in which the control laws are calculated and the 

ePWM signals are generated. 

The interruption occurs at each switching frequency, such as every 100 kHz (10μs). At each 

interruption, only one of the ePWMxA, B signals relating to the LED strings is generated. In 

contrast, the ePWM1A signal for SEPIC regulation is always generated every 10μs. 

BuckSingle_CNF function 

 

 

 



BuckDual_CNF function 

 

INTERRUPTION TO MANAGE CONTROL ACTIONS 

 

 


