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Simulation and Analysis of Losses of Switching Device for Single

Grid-connected Full Bridge Inverter

Myeongsu Son!, Hyun-Ji Lim!, and Younghoon ChoT

Abstract

This paper analyzes the losses of the switching device for a full bridge inverter connected to the grid. As

the development of power conversion system, losses are dominant factors in judging the efficiency of a system.

The losses of a switching device can be divided into switching loss and conduction loss, both of which can be

estimated by analyzing periodic switching waveform. The switching loss is generated when the switch is

turned on and off, while the conduction loss is generated when the switch is turned on. The estimated losses
of the MOSFET switch are compared with the simulation results.
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Fig. 1. (a) MOSFET tum-on transient.
(b) MOSFET tum-off transient.
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TABLE 1
SIMULATION ELEMENT PARAMETER
Vs 400 V Rosion 0.04
Lear 15042 A QN 0.283 uC
t, 52 ns tr 34 ns
M 1 Sfow 10 kHz, 20 kHz

Dcond_swj — cond_sw_3
ok sw_sw_1 sw_sw_3
7 =N S -
cond_d_1 cond_d_3
sw_d_1 — sw_d_3
400V R
VDC '+ L — : rwwryat
3mH 50 311V
cond_sw_2 60Hz cond_sw_4
;} sw_sw_2 ,ZE sw_sw_4
e i
L ycond_d2 L cond_d_4
sw_d_2 = sw_d_4

Fig. 2. Single phase full bridge inverter simulation circuit.
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Absolute Maximum Ratings
vDSmax(v [ 1200 Dmex@r[ &0

Electrical Characteristics - Transistor
Test Conditions:

Timax [oC) 150

Test Conditions:

ADS(orl: 00s T F QginC): 15 VDS 800
Temperature 0005 VGS: 20 Qgs (nC): 28 VGS: 20
Eualin ID: a0 Qgd[nC): 7D ]
VGS(th} 26 I 10 Cisstpfr [ 1893 wos: [ 1000
afs [S) 151 VDS: Coss [pF): 150 VGS: 0
1 Freq.
1D: Ciss [pF: 10 (MHz) 1
tr [ vos: [ @00
5% ,—3 D 0 Note: All voltages are in'Y, currents in A,
tinsk: 4 4 and resistances in Ohm
RG: 25
Electnical Characteristics - Diode Test Condil
vdvs. IF [Edt o aean
tr [ns): 54 IF[A) 60
‘ di/dt
O (uCy: 0.283 Alusk 1000
TJ (oC): 25
Thermal Characteristics Dimensions and Weight
Rtk{j-c} 034 Rithlc-s) 40 Length {rmm]: a ‘Width (mm] o
[all in oC/w) Height (mm: 0 Weight (gf 0

Fig. 3. Device database editor.
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Fig. 4. (a) Voltage Reference and Carrier Voltage.
(b) Output Current Waveform.
(¢c) Sum of switch loss and average value when
frequency is 10kHz.
(d) Sum of switch loss and average value when
frequency is 20kHz.
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