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A Design of Flexible and Reliable IGBT Driver Circuit
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Abstract: Under the background of carbon emission reduction, fully controlled power device IGBT is widely
used in various of converters with its excellent performance, effective and reliable drive circuit is crucial to the safe
operation of IGBT, especially for high-power applications. Aiming at the requirement of flexible and reliable of
IGBT drive circuit in high-power applications, an IGBT drive and protection circuit based on intelligent integrated
optocoupler driver ACPL-332] was designed, the parameters of ACPL-332J were analyzed, and the driving circuit
was designed with ACPL-332] as the core. With Infineon FF600R12ME4 as the application IGBT, the effectiveness
of the designed drive and protect circuit was verified by double pulse test and short circuit test.
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Fig.1 The functional block diagram of ACPL-332]
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Fig.2  The principle block diagram of drive circuit
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Fig.3 The circuit of input signal conditioning

and output fault feedback

2.3 HEHEBAEE
ACPL-332] () — /N RS HUR it B8 1Y
IGBT [ H, o 72 7550 HL BSF 49 D6 (L L 3T, AR/ )N 1G-
BT FF ke IGBT [ I IR o i S W (T F B
K 7w
Ve on T Vig o

Loy =—F—7—"77"
o R(‘,exl + RGim ( 1)

2 L A% O Bl R 5 Ve, R T TR 38
HL 5 Ve oo N T ITRROCIT R Hs 5 R, R TR AD S H
BHL; R, AT T PN HLBHL

M6 BT 55 oK, 3K 30 9% R % IGBT Al 5 2
FF600R12ME4, 77 2 [T SX sl FL 3t 7.1 A, M i
ACPL-332] % HH K Bl L JRIEEA 2.5 A, VTV 1
3 12 1) PNP/NPN XUt Y H, 3 2% o 2 14647 9K 2
VL, AT % 1 MJD44H11/MJD45H 11, L i K
RE 10 8 AL T A2 IR Bl FE LR, BT H I A 5] 4
7S o G it FL U (R H 28 ] =B 1)
WL (1) FRL TR A AR (B) (AR A AL (1) |
FRAF D 1 o HL 2 G T DR 4 2R A Rl o 1sf )
BRORWTREYE 5 FBH R F T/ 3K sl 25 i tF L 5 PR
BH R JH T IGBT 41k 5 — 25 3K 5y v Jit 3 1%

50

U,

16
L VE
c, |c, ]V, =k
Veel viep 13- __’:I: SZ S .
FAULT  DESAT —4
Vs veer |13
carsope VEE |12
11 R,
ANODE ~ VOUT
ANODE VCLAMP 10
- 9
CATHODE VEE .
ACPL-332] []R e
]
B 1
R,
E

K4 UKk A PRI L

Fig.4 The circuit of drive output and protection
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Fig.5 The schematic diagram of parasitic conduction pathway
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Fig.6 The system schematic of double pulse

and short circuit test platform
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Fig.8 The test waveforms of short circuit
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