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A Study on Effective Control Methodology for DC/DC Converter
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Abstract: DC/DC converters are commonly used to generate regulated DC output voltages with high-power efficiencies from
different DC input sources. The converters can be applied in the regenerative braking of DC motors to return energy back to
the supply, resulting in energy savings for the systems at periodic intervals. The fundamental converter studied here consists of
an IGBT (Insulated Gate Bipolar mode Transistor), an inductor, a capacitor, a diode, a PWM-IC (Pulse Width Modulation
Integrated Circuit) controller with oscillator, amplifier, and comparator. The PWM-IC is a core element and delivers the
switching waveform to the gate of the IGBT in a stable manner. Display of the DC/DC converter output depends on the
IGBT's changes in the threshold voltage and PWM-IC's pulse width. The simulation was conducted by PSIM software, and the
hardware of the DC/DC converter was also implemented. It is necessary to study the fact that the output voltage depends on
the duty rate of D, and to compare the output of experimental result with the theory and the simulation.
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Fig. 1. Block Diagram of Boost Converter.
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Fig. 2. Block Diagram of Buck Converter.
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Fig. 3. Turn-on waveform of IGBT.
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Fig. 4. Turn-off waveform of IGBT.
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Table 1. PWM-IC Electrical Characteristics.

TEST UC3846
CONDITIONS | MIN | TYP | MAX

Reference Section
Output Voltage | TJ = 25C,

PARAMETER UNIT

505 510|515 | V

(Vref) Ip = 1mA
Shutdown Terminal Section
Threshold

- 250 | 350 | 400 | mV

Voltage (Vth)
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Fig. 5. Simulation Circuit of Boost Converter.
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Fig. 6. Simulation Circuit of Buck Converter.
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Table 2. Boost converter specifications.

Specifications Value Units
Input voltage(Vin) 7 \Y
Output voltage (Vout) 10.5 \Y
Vref 0.904 \Y%
Inductor current 15.7 mA
Frequency 85 Khz
Inductance 150 uH
Capacitance 220 uF
Resistance(RL) 10 0
Duty cycle(D) 60 %
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Table 3. Buck converter specifications.

Specifications Value Units
Input voltage(Vin) 12 \%
Output voltage(Vout) 3 \Y
Vref 0.904 \%
Inductor current 8.75 mA
Frequency 85 Khz
Inductance 100 uH
Capacitance 2 F
Resistance(RL) 1,200 n
Duty cycle(D) 25 %
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Fig. 7. Circuit of Buck Converter.
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Fig. 8. Implementation of Buck Converter.
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Fig. 9. PWM waveform and output voltage of Buck Converter.
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