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Advanced Technologies Supporting Drive Systems for HEVs and EVs
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In recent years, hybrid electric vehicles (HEVs) and electric vehicles (EVs) have become a focus of expectations as energy-efficient and environ-
mentally friendly vehicles that can play a significant role in reducing carbon dioxide emissions.
Toshiba has been developing and releasing motors and inverters for automotive use as well as motor control technologies since its introduction

of the world’s first commercialized HEV electric drive system in 1991.

We are now expanding our product lineup to key devices that form the heart of

the electric drive system with the addition of power modules for the inverters, and batteries.  We are also engaged in the research and development
of core technologies to realize the next-generation electric drive system, with the aim of optimizing the entire system.
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Structure of permanent-magnet reluctance motor (PRM)
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Driving performance of PRM
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Package thermal resistances of Toshiba insulated-gate bipolar transistor
(IGBT) modules

WHARTHL20H4 K12, 43— 2/h I LT5 28
NTEb,

BEHDET2—VER4IZ, TOET2—VEHERLIA
YN—=5%RB5IIRT, K5@F2F—F A =g EVT
HY, AbaryZHEVEI @S, ARIZILTH S, (bt
1E=F A N=5EITHY), <AV FHEVHEVE EVIZi#
HEn, 83470 (34275 8%EEL) TH b,

INSINEID AL N—=F HFETHI LT, HlANOEHRK
AN N N oY A

2.3 NyFl)—

B Ny 7Y =120, #aetk, SEEE ROEHa)s
POREN S, Mk, HEIE LNy 7)) =& LT, ZkE

(a) 2in1 (800 V-600 A)

(b) 4in1 (800 V-600 A/300 A)

H4. AREPOIGBTED 12— — BIPEZ LK TH LT, (ERDE
Va—VDR1/2DH A X FB LTz,

Newly developed IGBT modules
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Newly developed inverters
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Characteristics of batteries for automotive use
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Comparison of state of charge (SOC) regions and aging degradation of batteries
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Relationship between cruising distance and aging degradation of batteries
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Operation and power loss of variable-magnetic-force memory motor and PRM
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Loss reduction and power improvement using variable-magnetic-force
memory motor
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Optimal control of variable-flux memory motor
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Feasibility study of installation in actual vehicle
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Results of simulation of effectiveness of Toshiba electric drive system
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