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Abstract. The DC-DC converters, which assure the conversion from DC-DC, have both at the input and at the output, different values for the voltages and the continuous currents. In most cases, the output voltages must remain constant when the input voltage and the load resistance change within certain limits. The paper analyses the variation of the output voltage when the input voltage presents relatively small variations in time and suggests a PWM command solution for the minimization of these variations.

The DC-DC controller consists of an error amplifier, PWM modulator, constant frequency saw-tooth ramp (VCtr), reference voltage (Vref) and voltage divider (Rr1,Rr2). The divider is used to scale down the sensed output voltage VOUT so that it can be compared to reference voltage Vref, at the input of the error amplifier. The voltage at the output of the error amplifier, which is proportional to the error (difference) between the scaled output voltage and reference voltage, is then compared to generate a signal with desirable duty cycle to drive the switch.

The output voltage is adjusted so that, if the output voltage tends to increase, the output voltage of the error amplifier drop, as well as the duty factor D. In these conditions, the conduction duration of the driver PWM transistor, well remain constant at the chosen value, which is obtained through the feedback.  
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In Figure 1 presents the proposed circuit for the correction of the voltages variations, which appear in the output voltage. In the proposed circuit the saw-tooth signal is taken over from the capacitor Ctr. The capacitor is charged from the input voltage divider, the resistor R2 and the transistor T1. The positive and the negative step voltage, which appears in the power supply, is quickly identified on the resistive divider RIN1, RIN2 too, determining a   slope modification in the charging of the capacitor C. In this conditions, the duty factor D, doesn’t remain constant of the entire period of functioning. The feedback of the system is prompt in this case, because, when the output voltage tends to increase /decrease, the  slope modification of the voltage used to charge the capacitor C will determine a smaller/bigger  duty factor D, which becomes D’; thus , the conduction duration of the transistor (which is implemented into the switch) will be modified, realizing an adjustment of the output voltages.

The step-down (buck) converter proposed for the simulation, has an inductance L = 330uH, C = 330uF, RL = 0,25 ohm, RC = 0,1 ohm, a load resistance R = 4 ohm, a power supply VIN = 15V,  ∆VIN = ±5V and VOUT =7.5 V. The switching frequency is constant at the fs = 10kHz value.  Figure2 and Figure 3 shows VIN+ΔVIN  and VOUT obtained by simulations.   
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The step-up converter proposed for the simulation, has an inductance L = 280uH, C = 500uF, RL = 0,2 ohm, RC = 0,1 ohm, a load resistance R = 4 ohm, a power supply VIN = 15V,  ∆VIN = ±5V and  VOUT = 20V. The switching frequency is constant at the fs = 10kHz value. Figure 4 and Figure 5 shows VIN+ΔVIN  and VOUT obtained by simulations.   
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Figure 1 . Proposed  block output-voltage- feedback  control scheme
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Fig.2.  Simulated  waveforms output voltage and of the power supply for a conventional command for buck converter





Fig.3.  Simulated  waveforms output voltage and of the power supply for a proposed  command for buck converter
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Fig.4.  Simulated  waveforms output voltage and of the power supply for a conventional   command for step-up converter





Fig.5.  Simulated  waveforms output voltage and of the power supply for a proposed   command  for step-up  converter
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