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Abstract

In a circuit where several gate-voltage controlled semiconductor devices such as FETs, thyristors and IGBTs are used
in series, we need to supply control power to the gate circuits in each stage that are floating at high potentials. In order to
achieve this, a method of supplying power separately from a grounded-external power supply via insulations is generally
used, but when this is applied to a high-voltage section that exceeds several tens of kilovolts, voltage withstand design is
often a problem. In order to solve this problem, we have developed the high-voltage DC/DC convertor circuit that does
not require an external power supply or signals, and the circuit itself automatically generates the control-power supply
from the applied high voltage. Advantage of the circuit is not only the output voltage and current remain constant even
when the applied voltage is increased, but also the voltage sharing between the stages is good because the circuit has
positive slope of the I-V characteristics when connected in series. This circuit can supply power to even stages floating
above several tens of kilovolts by connecting many in series in principle. Now, we have confirmed the stable operation
of two series circuits, and succeeded in producing 5 W, 5 V at each stage at a maximum 3 kV input per each stage.
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a: Conventional method.
Figure 1: Power supply method for the gate circuits.
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Figure 4: Iin-Vin characteristics of 2 circuits.
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Figure 2: Input current(lin) vs. Input voltage(Vin) characteristics of DC/DC convertor.
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Figure 6 Measurement of the voltage sharing in 2-series
circuit. Yellow: Input voltage, 200 V/div, Red: Input
current, 10 mA/div, Blue: Sharing voltage at lower
circuit, 200 V/div, Green: Output voltage, 5 V/div,
Orange: Sharing voltage at upper circuit, 200 V/div, 10
ms/div.

Figure 4 DY | -V FED H O IEOHZ A RO L
R T HIENTET -, 7. 2 BIROF4:IX DC/DC
AN EPF T LHEELE O TIEFICISE R ST
DL STz, ZHAUREIRE 2 AERT 2 BRI PUE A T
HLOEF AL EN REWEE DS, 728, DC/DC
gL R—HIHI 365V TH LT,

5. 2 BEINEGEMERLIVEESEDAIE
2 @V%lﬁﬁﬂ%ﬁbf:ﬁ@@ﬁ%l% Fig. 5 12”7,

ZORFCEBE S IE LT R E Fig 6 1”7,
1kV 7 /ﬁ? < ﬂ’*’] 992 V ZHIMML7=fE %, SEEAHIE -
BN 512V, FER(F)M 480 V L7220 IZITHWETH

HZENFFETET, EIESHIZDOT M %75%6:&@
ERE LTI, 1-V Ei kD 250 A Hi S HT O IR E HEME
SEATRVIRE: S f%hé T B =4 LR T, &
BeH7-0 AJIEE 370 V UL EIZBW TS W, 5V BN
WHINADZ L7 L EL TWAZ EZMER LT,

PASJ2020 WEPP50

6. fEm-BRE

ABRFED HE9IL DC/DC 2 R —F 2 E 55 LT B

WCH DD E LRV EE IR 352 L7257,

FER OGS & BT EES . 7 w A AR A
DEEEEEZFIH L TR BRI O -V FHEICEOfEE
TEF R LI LN TE, 2O EAEMER OB DS

SN A I LR ERE LT, FLTEED AT
370 VLA EIZBWT 5 W, 5 VI IDNLETHZEAE
AL,

EREEEZ . SBOBEELITIORT,

o ERALDT=D, #ﬂifﬁa‘yﬁaﬁ DC/DC a3 —H%
ERANBIEDOELICEHWEDICAEFTHIETE
WEIHL, HEENERST,

o BHEHOL THARDEBILAZAILIRTYH, &2
Ebfp@jﬂz%%uﬁj—é

- 387 -



