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My project in Aalborg

» The light emission of SiC MOSFETs during reverse conduction, caused by the Light

Emission Diode (LED)-like behaviour of the body diode will be studied and investigated.

» SiC MOSFET body diode's light emission is a temperature sensitive electrical parameter
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1st Year Results - Recall

Superjunction

Drain Parasitic Capacitance
Superjunction MOSFET
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Experimental setup: the Sawyer-Tower circuit




1st Year Results - Recall

Superjunction MOSFET

The objective function and the optimization problem are used to estimate
the parasitic resistances through a genetic algorithms.
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Matlab-Simulink setup for
estimating the parasitic
resistances by means of
the genetic algorithms
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1st Year Results - Recall

Superjunction MOSFET
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a, b, n and m are parameters set to obtain the tuning of the
simulated hysteresis to the experimental one. Moreover,
the parameter value must avoid discontinuity in the NLESR
function, with the additional constraint that the average
value of NLESR must be equal to the value of ESR
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2"d Year Results

GaN devices applications

» Comparison between Si and GaN devices in Quasi Resonant Flyback for

Charger Applications
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2"d Year Results

GaN devices applications

> Efficiency of state-of-the-art GaN devices in a synchronous-rectifier buck converter
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1st - 2nd Year Results

Modeling of energy saving lamps

Fundamental current circuit
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Proposed linear equivalent circuit of a generic ESL.

The proposed circuit model is able to foresee the overall current distortion of different lamp
configurations. This feature is very useful in the optimal design of lighting systems when a
key target is the mitigation of the current distortion due to the power converter inside the
energy-saving lamps.




1st - 2nd Year Results

Modeling of energy saving lamps

MAIN VOLTAGE
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A polynomial function representing each current harmonic as a function of V, . can be

obtained by interpolation of the measured currents amplitudes
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1st - 2nd Year Results

Modeling of energy saving lamps

.param freq 50

Eﬁ;u . Pspice Model
.param ron lu
.param roff’ lg

.model swpos  VSWITCH (RON={ron} ROFF={roff; VON= 1 VOFF=-1)

.model swneg  VSWITCH (RON={ron} ROFF={roff} VON=-1 VOFF= 1)

dran 0 40m 0 10u

.probe

Vsim 10 sin(0 {sqri(2)*V1} {freq} 0 0 90)

Xpl 1020 Ip1 PARAMS: freq={freq} a={apl} b={bpl}

Xql 1030 Iq1 PARAMS: freq={freq} a={aql} b={bql}

X1 1040 Comp PARAMS: freq={freq} Ip={ls} ep={cs} d={d}

X2sim 1040 Ik PARAMS: freq={freq} V1={V1} k={2} gammak={gamma2} ak={a2} bk={b2} d={d}

* other current harmonies

X50sim 1040 Ik PARAMS: freq={freq} V1={V1} k={50} gammak={gamma50} ak={a50} bk={b50} d={d}
Vbpl 20 {sgn(bpl)}

Vbql 30 {sgn(bql)}

vd 40 {d}

. Netlist of the overall lamp circuit.
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1st - 2nd Year Results

Modeling of energy saving lamps

.param freq 50

EE:I . Pspice Model
.param ron lu
.param roff’ lg

.model swpos  VSWITCH (RON={ron} ROFF={roff; VON= 1 VOFF=-1)
.model swneg  VSWITCH (RON={ron} ROFF={roff} VON=-1 VOFF= 1)
dran 0 40m 0 10u

.probe

Vsim 10 il ol AL L eg L 0 0 00)
<x/917m 20 Ipl PARAMS: freq={freq} a={apl} b={bpI]
Fl T trtepide Rl St bqemreer=r=TTT] b |Dq 1 |
X1 1040 Comp PARAMS: freq={freq} Ip={ls} ep={cs| d={d}
X2sim 1040 Ik PARAMS: freq={freq} V1={V1} k={2} gammak={gamma2} ak={a2} bk={b2} d={d}

.SUBCKT 1Ipl | 2 3 4 PARAMS: freq=50 a=0 b=0

» il]hi’? current harmonics Iapl l 2 SLD(O {sqﬂtz)*a} ’lfreq} 0 0 10+90})
X50sim 1 040 Ik PARAMS: freq={freq} VI={V1} k={50} gammak={gamma50} ak={a50} bk={b50} d={d} SR1 1534 SWpos
Vepl a8 (sga(bpL)} ERlI 5615  {-(sga(b)+1)/2}
Vbql 30 {sgn(bql)}
vi 4o () VRO 67 0
FR1 17 VRO{-(-sgn(b)+1)/2}
. Netlist of the overall lamp circuit. )
R1 72 {1/abs(b)}

SG1 1834 swneg
Gl 8212 1b*(-sgn(b)+1)/2}
.ENDS

Netlist of the active current circuit.

12



1st - 2nd Year Results

Modeling of energy saving lamps

I 1 1 i l | L
0s Sms 10ms 15ms 20ms 25ms 30ms J5ms 40ms

Measured voltage on the mains (blue waveform, rms 212 V), measured current (green
waveform) and simulated current (red waveform) for a LED. Per-unit system: base voltage
400 V, base current 250 mA 13
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