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ABSTRACT

This paper describes design procedure and control
strategy of HDC(High side DC/DC Converter) and
MCU(Motor Control Unit) for diesel hybrid electric vehicle.
In designing HDC and MCU for HEV high power density
and reliability is strongly needed to meet the demand of
automotive industry. In order to achieve the high
performance of a controller, MPC5554 based control board is
developed. An optimized film capacitor and inductor are also
developed for high efficiency driving. Skim 63 IGBT module
of SEMIKRON for automotive is used for power switching
device. The most efficient cooling model for optimal size
and reliability were verified by simulation. These procedures
are verified by bench or driving test and the results are
present in this paper
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Fig. 1 A configuration of power converting unit for HEV

E 1 HOC ZAB{E{e] AfRF
Table 1 Rate Values of HDC
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= 2 A 50A@600V 66.67A@450V
AL -30 ~ 105 °C
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Fig. 2 3 Phase interleaving operation
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Table 2 Rate Values of MCU

G = A
400 ~ 600 Vdc
Max Out Power 156 Arms, 43.2 kW, 10sec
Max Motor Speed 6000 rpm
Efficiency 95 %

Fsw 15 kHz
Speed Sensor F/B Resolver
Communication CAN 1ch, RS232 1ch

Input Voltage
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Fig. 3 System configuration of MCU
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Table 3 Rate Values of film capacitor
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1500uF: 900Vde, 132Arms
150uF: 400Vdc, ,32Arms

AL -40°C ~ 85°C
Dissipation Factor 1% @ 1kHz, 25°C
ESR 2.5mQ @ 1kHz, 25°C
Film Material Polypropylene 3.1um

Case Material

PPS
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Table 4 Rate Values of boost inductor
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AR 72 uH

A (22 A5 132 Amax
AT 15 kHz
AR 200 °C
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Fig. 10 Gate drive board
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