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Study of Improving Efficiency of Switched Capacitor Multilevel Inverters
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Fig. 1 The circuit of the conventional SCMLI of 13 level, Arrows show current flows at

output level 5.

Table 1 Switch and capacitor states for conventional 13-Level SCMLI in positive half-cycle.
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Level | On-Switches

@]
W

6 11213
5 261213
4 371213
3 481213
2
1
0

OUUP
8]

OOOU|O
w

OOUUUIO
IS

591213
1012 13

10

S kel ieRR~ARARTA R RN ||

=)

Charge/Discharge 0.76 | 0.31 | 0.20 | 0.16

(=]

3. xR\ VEOREBRME L HEDOBER

Fig. 2 Diagram of the charging and discharging time and current for equivalent circuit of

the SC basic cell.
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Fig. 3 Equivalent circuit of charging and discharging for the SC basic cell in the SCMLI

circuit.
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Fig. 4 Proposed 13-Level SCMLI structure. Arrows show current flows at output level 5.

Table 2 Switch and capacitor states for proposed 13-Level SCMLI in positive half-cycle.

Level On-Switches Capacitor status
Capacitor status
Level On-Switches

Cl C2 C3 C4 Cs5

6 123451213 D D D D D

5 1234101213 D D D D C
4 345671213 C C D D D

3 1289101213 D D € C C
2 567891213 C C C C D

1 6789101213 C C C C C

0 678910 C C € C C
Charge/Discharge 0.72 | 0.72 | 0.66 | 0.66 | 0.93
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Fig. 5 Output waveform of the prototype circuit for the proposed SCMLI.
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Fig. 6 Voltage waveform of capacitor C5 in the proposed SCMLI circuit.
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Fig. 7 Power loss graph of the proposed SCMLI circuit.
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Fig. 8 The proposed SCMLI circuit with the rectifier diode replaced by a MOSFET.
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Fig. 9 Output waveform of the proposed SCMLI circuit with a diode replaced by a MOSFET.
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Fig. 10 Voltage waveform of capacitor C5 in the proposed SCMLI circuit with a diode
replaced by a MOSFET.
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Fig. 11 Output voltage waveform and current waveform of C5 in the proposed SCMLI
circuit with a diode replaced by a MOSFET.
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Fig. 12 12 Power efficiency of the proposed SCMLI.
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