State Plane Solution
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Closed-Form Solution . - (%)
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SRC Control Trajectory
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SRC Current Stress
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Example Simulation

.param Cr={150n} Ro={(L/Cr)**.5} td=70n phi={Ts/2+150n} Rop={(L/Cp)**.5}
.param fs=750k Ts={1/fs} Vg=100 V={Vg} C={100u} Cp=200p Cs={Cp} L={10u}
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SRC Simulation
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SRC Simulation
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SRC Simulation
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SRC Simulation
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SRC Simulation
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SRC Simulation
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DAB vs SRC
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R. Lenke, F. Mura and R. W. De Doncker, "Comparison of non-resonant and super-resonant dual-active ZVS-operated
high-power DC-DC converters,"

THE UNIVERSITY OF

TENNESSEE i §

KNOXVILLE

f/f.=0(DAB) fif=.5 Lif,=.95
\ — | — 1
0.75 0.75 0.75
?Od\' ‘:L«o()zg all &, /_Qj all k, (-_M,‘uuk,
00 15 30 45
5‘% \la\' ° ;%‘ [—4; 2
%]
(fﬁ 1 k=516, 6/5__
o= 11
0 15 30 45
8
St el
Jorwited S0
172 N b=56.65
% [T Rt
0 15 30 45
2
1.5
all k,
¢ Vol s
‘L‘ 0.5
0 0 0
0 15 30 45 60 75 90 0 15 30 45 60 75 90 0 15 30 45 60 75 90
1.5 1.5 1.5 g
t 1 [T T e = 1 R ]
lm\ b-“' ~ 5/6,6/5 _ == fa 506,605 _ o= = 56,605 _ =
h *? 05 .. B 1705 Lo 0.5 o=
"""""" =11 r-- = =10
0 0
0 15 30 45 60 75 90 UO 15 30 45 60 75 90 0 15 30 45 60 75 90
e 50 10
o 75 v
0 38 ------- '5 k=171
_‘_:.q 0 0 0 172,21 N
0 15 30 45 60 75 90 0 15 30 45 60 75 90 0 15 30 45 60 75 90
@in° @in° @in”®

R. Lenke, F. Mura and R. W. De Doncker, "Comparison of non-resonant and super-resonant dual-active ZVS-operated

high-power DC-DC converters,"

THE UNIVERSITY OF

TENNESSEE i §

KNOXVILLE




DAB vs SRC: Conclusions

DAB SRC
+ Smaller resonant tank + Can be designed with larger XF
+ Smaller RMS currents inductance
+ Wider Soft-switching range + Lower AC winding losses
+ Reduced device turn-off losses
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