Split-Phase Control
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LTSpice Simulation
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Complete Soft Charging
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Types of Capacitors
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Ceramic Capacitor Impedance and Resistance
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* Capacitor codes, e.g. X7R or COG standardized to define
stability over temperature

— Class-ll: Codes begin with X, Y, or Z (e.g. X7R, Y5V)

— Class-I: Codes begin with [CBLAMPRSTVU] (e.g. COG, NPO)




2.2uF, 50V X7R (Class-Il) 0603 footprint
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Remaining: 7.2% at full voltage
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10nF, 50V COG (Class-1) 0603 footprint
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10nF, 50V X7R (Class-Il) 0603 footprint
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10nF, 50V COG (Class-I) varied footprint
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Same 0603 Footprint
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Class-ll Capacitor Hysteresis Loss

TABLE I
EMPLOYED COMPONENTS
Component Dielectric ~ Manufacturer Part Number Vi (o Niparallel)  Cliu DF
Cloal COG TDK CAAS5T2C0G21204J640LH 650V 200nF 2 400nF < 0.02%
Crer COG TDK C5750C0G2A1541230KE 100V 150nF 32 4.8 uF < 0.03%
Chur XTR Knowles Syfer  2220Y1K00474KETWS2 1kV 470nF 1 470nF = 0.71%
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Fig. 6. U — () hysteresis recorded at 50 Hz for a range of excitation volt-
ages for (a) the calibration capacitor, which shows no hysteresis and has a
constant Cg = Cy at all voltages, and (b) the DUT, which exhibits increasing
hysteresis and losses with increasing excitation voltage. Cq highlighted for
Uze =270 Vims. Measured U — (Q curves are identical at 50 Hz and 100 Hz.
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C,. Hysteresis
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Fig. 15. Losses per cycle versus normalized, by (8), dV/dt for the three studied devices and two additional “extreme performance” devices. The red outline
around the TPH3202LS results indicates applied voltages under 300 V and 7 = 1.46 in (8). All recorded measurements are included here. There are no
measurements for the TPH3202LS 30 MHz &+, as the ®» wave generator could not be tuned to maintain ZVS with the TPH3202LS device and Cgpp in parallel.
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Transistor Structure and Material
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Fig. 41 (o5c losses for three devices from 1-35 MHz. Fig. 6: Silicon superjunction Cp g loss data.
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