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Design of a Robust Half-bridge Driver IC to a Variation
of Process and Power Supply

o, dEe? A2E MUSE YL gl
(Ki-Nam Song', Hyoung-Woo Kim? Ki-Hyun Kim? Ki-Soo Seo? Kyung-Oun Jang®, and Seok-Bung Han'?)

Abstract

In this paper, we propose a novel shoot-through protection circuit and pulse generator for
half-bridge driver IC. We designed a robust half-bridge driver IC over a variation of processes and
power supplies. The proposed circuit is composed a delay circuit using a beta-multiplier reference. The
proposed circuit has a lower variation rate of dead time and pulse-width over variation of processes
and supply voltages than the conventional circuit. Especially, the proposed circuit has more excellent
pulse-width matching of set and reset signals than the conventional circuit. Also, the proposed pulse
generator is prevented from fault operations using a logic gate. Dead time and pulse-width of the
proposed circuit are typical 250 ns, respectively. The variation ratio is 68%(170 ns) of maximum over
variation of processes and supply voltages. The proposed circuit is designed using 1 gm 650 V BCD
(Bipolar, CMOS, DMOS) process parameter, and the simulations are carried out using Spectre simulator
of Cadence corporation.
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Fig. 1. Block diagram of half-bridge driver IC.
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Fig. 2. Conventional shoot-through protection
circuit.
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Fig. 3. Conventional pulse generator.
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Fig. 4. Operation characteristics of conventional
pulse generator.
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Fig. 5. Delay circuit using a beta-multiplier
reference.
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Fig. 6. Operation characteristics of proposed
shoot-through protection circuit.
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Fig. 7. Proposed pulse generator.
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Fig. 8. Operation characteristics of proposed
pulse generator.
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Fig. 9. Input-output characteristics of proposed
shoot-through protection circuit.
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Fig. 10. Input-output characteristics of proposed
pulse generator.
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Table 1. Corner simulation results.
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Fig. 11. Operating characteristics of proposed
half-bridge driver IC.
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Fig. 12. Layout of proposed half-bridge driver IC.
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