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Innovative Circuit Technology for More Compact and Effective Inverters
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Insulated-gate bipolar transistors (IGBTs) are commonly used as the core device of inverters for AC motor drives.
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However, IGBTs

have a limitation in terms of loss reduction because they produce a threshold voltage drop at the PN junction.
Toshiba has taken up the challenge of overcoming this limitation so as to realize low-loss inverters, and developed an innovative circuit

technology called "Recovery Assist."
around 99%. This, in turn, allows inverters to be downsized.
ciently cooled by only a small airflow.

This new circuit technology has demonstrated the ability to improve power conversion efficiency to
Moreover, the production of heat is minimized so that an inverter can be suffi-

An experimental inverter incorporating this technology was fabricated that attained the world's highest power density of 10 W/cm®.  New
inverters with this technology have been applied to air conditioners, because they are particularly effective in light load mode.
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Comparison of conduction characteristics
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Occurrence of short-circuit current in main circuit
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Waveform of short-circuit current observed at low-side MOSFET
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Circuit diagram of "Recovery Assist" for single main device
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Waveform of short-circuit current observed at low-side MOSFET
when "Recovery Assist" applied
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Example of switching loss generated by super junction (SJ) -MOSFET
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Higher efficiency of "Recovery Assist" inverter compared with IGBT
inverter
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Experimental inverter that attained the world's highest power density
of 10 W/cm®
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Output waveform of "Recovery Assist" inverter at 20 kW operation
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"Recovery Assist" inverter incorporated into outdoor unit of air conditioner

6 HEHE

5 I73JVAAYVIN—I~DiEH

ZOVHNY) TYANEME, =T7aroary Ly HEK
B A S— 7~ L7,

INBY - {RIER A I\ — 5 ZRIRT D MR

W AR E D B 5 S]-MOSFET %, £ /3 —4%
BRI T 2R AN 7Y AT O VTR
720 S]-MOSFET O L= S S €52 L T,
S5kWZAMHPWM A 28— % TiEBB L Z 99 % DR % ikl
L7zo F72, BRSO REFEL XV TH S 10 W/ em’* O
KT — LB TTRETH HIEZFEIE L2 ZOHAMIZIEH
HPAP)ILNDT, 5k, TT7IAVZIZLD, ZLDLN—%
BEZHEH L TWw &2,

X ik

(1) KIGUAE. D INT —FNA A, BRFRHLEE. 1225, 35
20024, p.168-171.

(2) WREE. oRROENERLE. FRISEBRFEREEKE. 4 - 167,
2001 4F, p.1471 - 1472.

B#)ll %= MOCHIKAWA Hiroshi

BN YAT A B MR VAT AHMHAE LYY —
FESE - FBHEEAM AR EA, X7 — L7 ba =7 A
DL - PFEIHET. BRFARHo

Power and Industrial Systems Research and Development Center

N #%k KOYAMA Tateo

—¥— WY AT ait W)y - A& Y AT AEAM ML Y 5 —
i FEN - FB AN BT, X7 — 2L b u= s AREO

= 7 Py oy =
&. gE - BSISHEN, BAFAA.
Power and Industrial Systems Research and Development Center

35




