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A Gate Drive IC for Power Modules with Shoot-through Immunity

Mol Zz4) etajg'e
(Dae-won Seo', Jun-sik Kim', and Shihong Park'?)

Abstract

This paper introduces a gate drive IC for power modules with shoot-through immunity. A new
approach uses a bootstrap diode as a high-side voltage bias and a level shift function at the same
time. Therefore, the gate drive circuit becomes a simple and low-cost without conventional level shift
functions such as HVIC(High-Voltage IC), optocoupler and transformer. The proposed gate drive IC is
designed and fabricated using the Dongbu-Hitek's 0.35 um BD350BA process. It has been tested and

verified with IGBT modules.
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Fig. 1. Shoot-through immunity structure of
half-bridge inverter.
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Fig. 2. Operation of power IC at turn-off.
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Fig. 3. Operation of power IC at turn-on.
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Fig. 4. Block diagram of low-side drive IC.
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Fig. 5. Block diagram of high-side drive IC.

2.2.2 High-side drive IC

High-side drive ICE ¥ de] 3¢ FE=
Ed t}o] 2 =(HV_Diode) & 53 HE2EF 7
ANEE ZA8le] Wxe] AY glo] ¢I¥E EE9
high-side® F%8l71 9§ 9 ICEH, Hu
sourcing A 2 A, A1) sinking AF 4 AE &
g5l 7% ICo|t}h. Inpute]l wha] ®FAE output
S FdAsg, UVLO(Under Voltage Lock Out),
matched delay outputs 71% & Wl#&ata glcl.

3. A% 23 R HE

AAE #G9ICE T BCDMOSE#AH & Ab&-3)
o 3] WAL 2450%1600 m’e] 7)o i, package
=16-PIN2] SOP typeo.& A Z3l<ct.

3.1 488 3z 74

AA"E HA9ICe FE4de HA¥e 53 AFE
7] $15td A|#E PCB test board® 1@ 7ol
Etdi ot

. Low-side driver High-side driver

a3 6. AzE F91Cet 3 #oleofk.
Fig. 6. Package outline and chip layout of
designed power IC.
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Fig. 7. Test board and modules with shoot-
through immunity.
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Fig. 8. The measured Input and output
waveforms.
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Fig. 9. The measured waveforms of gate and
output voltage.
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Fig. 10. The expanded waveform of Fig. 9.
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