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High Power Density Capacitively Coupled Power Electronics Converter
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With the drive to implement renewable energy sources and storage batteries and achieve carbon neutrality, demand continues to grow for high
power density, more compact, higher efficiency power converters used for connection to power systems and in power control.

With this in mind, Toshiba Corporation has developed a capacitively coupled DC-DC converter (hereafter "capacitively coupled converter") as
part of efforts to make converters ultracompact. Capacitive coupling is unique for using capacitors as galvanic isolation, achieving a compact
design by eliminating the isolating transformer which occupies significant volume in the converter. The prototype demonstrates considerable
improvements with a high level of maximum efficiency at 98.8% and a power density of 15 W/cm3, which is 1.5 times greater than the conventional
state-of-the-art (inductively coupled) converter.
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. N _ = J S Isolated DC-DC converter power density and power conversion

K&, BETIE, A8 79— 20 75:1/ officiency

IN— —DE T —H D F I EEE L 25> T B2
ZZT, j(%t,cm,%%ﬁabfw:Myx%_»ﬂw/v‘/ﬁ—cz
BEEHAT, NULLERS G =y — 2L, CDHLTIE, FIVARA VT 79— T2 E DRGHEARTT A
DIRFEBER LB RAE A= —2REL, KBk
GE1) HOBHEEEETRUELD, NIRRT HEESE, FEAT LPEB MO IEE LMD RV 48 VICiHEH

WZLEa— Vol 78 No. 5 (20234 9A) 25

iz

o
af



L7zBR o 0 — B EALO R R A2 FHEET 5, 2ETIEE
fiaar =y —OBREREERT, 3ETIIT—F
JE15 W/em?®, ZE#a5h3K 98.8 % 2> E Fifidar N —
s —DEEERERL, M1ics1F510W/em®, 99 %0
R LRSS CE DI ERINT,

2. BREEAVIN—2— DM

2.1 BREAAVN—Z—DEERIER

BAF L 2B RS Aoy N — 2 — 0 E R K2R 2 10w
¥, ZAUFLLC P EFHRay N —4— (LT, LLCa
Vo= —LigEE) O THY, —MAIRLLCa Ly N—
=it NIEFN T 2%, FfinlgcREns A
V7249 — 1o Ly, L. CEHL, EERIsNIERK
Fov 2cfb D ES¥ v, 8289 — Cy, CoTDCEMESD
Hid 2 AL HA TH B, FICHARKIREBITE 2 HES
FB1IXM7VTVy PR (PP AT — Qy ~Qua),
5 IR A R KT B HIREIEE (ZEE A Ly, Le,
Cn, Cip, Lo), KOEEAKEENZ2EERT 2 2RMT7 LTV
VEE (P YRS — Qy ~Qu) THEE N2,
LLCav N —& — 3 RFIEC AR SN 5 E AR E RO
LOEEHTQp ~ Qu & Qu ~QudF v e A 720 Ei R
T, VIMARAYF U I %EBT 5, mAKEIFCEVTE
BARRT — T NA ADHBINEL, — R LLCay N —
s —DEIEK - REEFICERE NS v 2R3
Tepn, BREEG AV NN—S—ZERIE ST v 220D bR
W LTRSS —H AL IR CE 2,

22 BREEIAVN—Z2—OFH

DUFie, BREAa v NN— =0T R ERT,

(1) av—s—oEHEK - FEERTH LS

VABMBEL LI OT, @8 —HEPARFTE S,
(2) avn—g—HKTIR, EEL(HIEE Vo A

HEE V) FLICEETHD, EHEMOBGAHRER

AR

(3) MR BETF v 80 ¥ — D EM BT D

T, HEIIEHRICX D EBEOLBEEIEN TR TH D,
M2ic R T EREEGIVNN—Y—DEEIF1ITHD,
BN A oK aar =2 —nkoic, &
BoFHBETEFHERSLTEHVBER2H T2 L
X, HEETHE, LarLl, BREEGIVAN—F—FET
¥y 80y —DOEREBLOHM TESIERTE, BEHOE
BB ar N =y — 2O TRA B AT ER TE 5,
NEOBBRMGAa v N = =2 HOTERNZEHT

Cx2) Zo01v5 05— (L) £arTy¥—(C) TR S NIHIREIE,

26

— | Vou

K2, ERESIVN—2—DOX[ERIER
HISE Aoy =y —F, BREEFI Y 2ORDVICEIIF v/ o9 —% ]
WTDCEMZDHET 5,

Capacitively coupled converter circuit configuration
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Capacitively coupled converters connected in input parallel/output
series
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Capacitively coupled converter prototype circuit parameters
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Capacitively coupled converter prototype external view
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Capacitively coupled converter prototype component specifications
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Capacitively coupled converter prototype voltage and current
waveforms
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Capacitively coupled converter prototype conversion efficiency and
loss breakdown for each part
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