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Abstract: In the power semiconductor market, insulated gate bipolar transistor (IGBT) and silicon car-
bide metal-oxide-semiconductor field-effect transistors (SiC MOSFETs) have excellent voltage resistance
and frequency characteristics, and thus gradually replaced the traditional MOSFETs. The reliability de-
sign of IGBT and SiC MOSFET driver circuits is associated with rigorous challenges. Therefore, an opto-
coupler-isolated gate driver chip was designed in this study. Monolithic integration was realized by co-de-
signing photodetectors and driver circuits. Silveraco software was used to simulate the photodetector. The
simulation results indicate that the responsivity of the photodetector to 800 nm infrared light is 0.277
A/W, and the —3 dB bandwidth is approximately 90 MHz. Further, the optical structure of the optocou-
pler was optimized to effectively isolate the control end and the rear high-voltage drive circuit, and thus the
crosstalk problem was addressed. The 0. 18 um 40 V bipolar-CMOS-DMOS (BCD) technique was used
to tape out and test the package chip. The chip test results indicate that the chip propagation delay is only
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98 ns when the input current of the light source is 10 mA, the chip power supply voltage is 12 - 40 V, and

the input signal frequency is 20 kHz.
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Fig.1 Structure and simulation diagram of photodetector
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Fig. 2 Spectral response and AC characteristic curves
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(a) Light source simulation
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Fig.3 Irradiance simulation of optocoupler
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Fig.7 Schematic diagram of hysteresis comparator

3.2 BIE5 XA IEEHER

I3 AR A 19 PMOS 45 K b, 838
— BB} 8] 7T 55 NMOS 4%, PMOS 4 fl NMOS
AR AL F G W R A 1 B[] 4 B Sk B X B ] At
X F5F ] B9 A7 A6 7T LR PMOS 45 Fl NMOS 4% [+
1 S N1 97 %) X = e = 2 N B

AL DX L B NP O BT s 8 A a2 AR T
P R R BE 5 5 INA IR OR 315 5 INB 5%
AFERIE S o R R BUE 55 Fd | 40 5 5

Fy Sy v T B, BB D4 ) E % EOATE T AR
3, 2 R B 1R B IR AR B S 5 38 R A
B, HE DA T P B A 2 i 0 IR P T o I PR 1Y
3ANFE X1 8] 43 A AFAE T 2 R i 90T R PMOS
R LM R R HV BB 4, Ok g o R
PMOS % 42 ft i 4 i & 09 LV 35 43, DL B3 il
HV ALV 2855, LLHV# b i, HV
W EHENRLIFT R, F1P, 5 ALNHE
SN 048 Sk 1B E AT A HLF Sk 1, B R D s

JATN

. .
SO NWAUNNNRNNNNS —wna0o—

©1.9999855 s -37.037037 nA

VIV

‘ﬂdx'13.793157ns 10:56.992712 mA §:4.1319555 Ml

020137786 ns 56.992675 mV

T T TTTTTT T T T T T T
1.975 1.98 1.9851.99 1.995 2.0 2.0052.01 2.015 0.02 2.025 2.03 2.035
Time/ps

(b) ETHETE

(b) Simulation of rising edge

bbb whr o NKvoooooo o

P18 i BH B A5 FIR s e 1) 1 B4 2R
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