Power Loss Equations for a 3-phase inverter

System Efficiency Factor (Sys_eff)

Motor phase peak current (Ip)

Motor phase RMS current (Igys)

3-phase conduction Loss

Switching loss due to VI overlap
(PSW_VI)

Switching loss due to FET input and
output capacitances (P-4p)

Reverse recovery loss (Pgrg)

Dead time loss (Ppr)

Total power loss in 3-ph inverter with

TI Information — Selective Disclosure

Sys_eff = PF x ma X /2/3
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Pcap 3pu
= (3 X Vp¢ X Qoss X Fsy) + (3 X 2 X Vg X Qgs X Fsyy)

p _ F Irus
rRR3PH = 3 X Qrr X Vp¢ X Fsy XI
QRR_SPEC

Ppr 3py = 6 X Vsp X Igys X Fsyy X DT

Poss 3pH
= Pconp_3pu + Psw vi apu + Pcap_3pu + Prr 3pu + Ppr 3pu

PF = Motor power factor
ma = modulation index

P = Inverter Output Power
Vpc = DC Bus voltage

Rps_on = ON state resistance / FET

Fsw = Switching Frequency

Qoss = FET output charge
Vs = Gate-source voltage
Qgs = Total gate charge

lorr_spec = Current at which QRR is
specified in datasheet

DT = Dead Time
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