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Abstract

This paper presents a motor drive IC for automotive applications. The drive IC is dedicated to
control and drive external MOSFETs which directly drive 3-phase motor with a high current. In case
of driving high-side power switches, the bootstrap topology is widely used. however, it requires three
bootstrap diode and three capacitor respectively. And it needs a minimum charging time to maintain
high-side voltage. The motor drive IC uses a charge-pump circuit for all three high-side voltage with

various protection schemes for automotive applications.
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Fig. 1. A concept of 3 phase motor drive IC.
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Fig. 2. Block diagram of motor dirve IC.
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Fig. 3. Structure of charge-pump.

2.2.3 Digital logic block
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Table 1. ERR pin conditions.

ERRI1 ERR2 Conditions
Low Low No errors
; Overcurrent detect
il Fhga Shortcircuit protection
. Overtemperature warning
High Low Overvoltage shut down
High High Undervoltage lock out

2.2.4 Protection block
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Fig. 4. (a) IC Layout (b) PCB test board.
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Fig. 5. Test result of charge-pump operation.
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Fig. 7. The output voltage waveforms.
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Fig. 8. An output current waveform.
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