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• 简介： Broadcom光耦

• SiC（碳化硅）和GaN（氮化镓）功率开关——特性和优势

• Infineon CoolSiCTM EasyDUAL 模块驱动板

• Wolfspeed WolfPACKTM SiC模块驱动板

• STM SiC 功率 MOSFET 半桥评估板

• Nexperia GaN FET半桥评估板

• 更多SiC和GaN参考设计

• 问&答

议程 – 驱动SiC和GaN功率器件的Broadcom光耦
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Broadcom光耦里程碑：50 年制造经验

1989

HS CMOS & 
Widebody 
Optocouplers (HCNW)

Optically Isolated Current 
Sensor HCPL-7800

1997

Flagship Gate Drive 
Optocoupler HCPL-3120

1992

First Smart Gate Drive 
Optocoupler HCPL-316J

1993

316J

Isolation 
Products 
Milestones >40M R2Couplers™ 

Shipped

2015

Optically Isolated 
Voltage Sensor 

2012

Ultra-Low Power 
Optocoupler

15mm Wide
Optocouplers (ACNT)

20142010

Global Optocouplers 
Company of the Year

2008

Avago spun off

2005

First Automotive Grade 
Optocoupler R2Coupler™ 
(ACPL-xxxT)

2004

3.3V/5V Optocouplers

2000

Multi-Channel
Bi-Directional 
Optocouplers (ACSL)

1999

Agilent spun off

1968

HP commercialized 
GaAsP LEDs

1970

HP introduced 
Optocouplers

20Mhz Int. Clk  200mV Sigma 
Delta Modulator (ACPL-C740)

1500V 8mm Wide SSR 
(ASSR-601J)

50mV Sigma Delta 
Modulator (ACPL-C799)

2016

Broadcom merged 
with Avago

11mm Wide
Optocouplers (ACNU)

2016 2017 2018
Beyond  2021

New Package 
SO12/24/30

New Platform 
600V CTI, Double Mold

More Functions 
Better Performance
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Broadcom隔离产品概述
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               门极驱动光耦

经测试和验证的

Scan for Reference 
Design Details

ACPL-355JC
SMART with PROTECTION

(coming soon)

ACFL-3161
Single-CHANNEL
(newly released)

ACFJ-3262
DUAL-CHANNEL

(coming soon)

参考设计5 for Leading SiC & GaN Power Switches



6 Broadcom Proprietary and Confidential.  Copyright © 2021 Broadcom.  All Rights Reserved. The term “Broadcom” refers to Broadcom Inc. and/or its subsidiaries.|

SiC和GaN功率开关——特性和优势 

Silicon

SiC &
 GaN

Field 
Strength

Electron 
Velocity

Current 
Strength

Frequency

Melting 
Point

FAST

STRONG

RELIABLE
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SiC和GaN功率开关——特性和优势 

SiC & 
GaN

Silicon

SMALLER
CHEAPER
EFFICIENT
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Infineon CoolSiCTM EasyDUAL 模块驱动板

ACPL-355JC
10A Gate Drive Optocouplers 
with Short Circuit Protection

ACPL-C87B
Isolated Voltage Sensor for IGBT thermistor 
sensing and BUS voltage sensing
 

ACPL-736J
±50mV external clocked 
Isolated Sigma-Delta 
Modulator for current sensing

FF23MR12W1M1_B11
FF11MR12W1M1_B11
EasyDUAL CoolSiC TM Module
1200V 50-100A
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Infineon CoolSiCTM 驱动板– ACPL-355JC智能门极驱动器

Features
• 10A peak output current
• VIORM=2262VPEAK working voltage
• CTI > 600V, Material Group I Package
• Short Circuit Protection with Feedback
• Noise Immunity, dv/dt > 100kV/µs

ACPL-355JC

ACPL-355JC
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Infineon CoolSiCTM 驱动板–门极驱动电源

Total Supply Rail = 21V
Configurable Gate Drive Supply
High Freq =18V/-3.4V
Low Freq = 15V/-6V
Roff=11R
RGINT=1R/2R

>100kHz
<50kHz

High Side Supply

Low Side Supply

AN2018-09
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Infineon CoolSiCTM 驱动板– SiC开关性能

Turn-On 
Transient

Turn-Off 
Transient

VDS

IDS

VDS

IDS

Eon=1.8mJ

Eoff=0.6mJ

Eon=1.5mJ

Eoff=0.6mJ

Board Measurements SiC Datasheet

FF11MR12W1M1_B11
Datasheet 1200V/100A
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Infineon CoolSiCTM 驱动板– SiC 短路测试

ID=4x100A=400A

VOC=9V, VDS ~ 3V

VDS=700V, minimum Overshoot!

VGS=Soft Shut Down

Blanking Time ~ 2uS

FF11MR12W1M1_B11
Datasheet 1200V/100A
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Infineon CoolSiCTM  驱动板 – 隔离DC BUS电压感测

ACPL-C87B
• Linear input range : 0 - 2V
• High input impedance : 1GΩ
• Unity gain, differential output
• Gain accuracy: 0.5%
• Gain Drift :  -35ppm/°C
• Supply Voltage VDD2: 3 to 5.5V
• Nonlinearity : 0.1% max

DC Bus Voltage Measurements

SiC NTC Thermistor 
Voltage Divider 
 0oC   to 140oC
2V to 0.05V

BUS Voltage Divider
Scale 900V to 2V

Temperature Measurements
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Infineon CoolSiCTM 驱动板– ACPL-736J电流感测

0.3mΩ 
shunt 

resistor 

ACPL-736J

Features
• ±50 mV linear range 
• 5 to 21MHz external clock input range
• 1-bit, second-order sigma-delta 

modulator
• 16 bits resolution no missing codes 
• 80dB typ SNR, 78dB typ. SNDR
• <1.0μV/°C maximum offset drift
• ±1% maximum gain error

Samples Available Now!

S-D
MODULATOR/

ENCODER

SHIELD

B
U

F

VREF

LED 
DRIVER DECODER

VDD1

G

GND1

VIN+

VIN-

VDD2

MCLKIN

MDAT

GND2

LED 
DRIVER

CLOCK 
DETECTOR

21MHz Ext. Clk Generator & Buffer

ACPL-736J ±50mV Sigma-Delta Modulator  
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CREE Wolfspeed WolfPACKTM 半桥模块驱动板

ACPL-355JC
10A Gate Drive Optocouplers 
with Short Circuit Protection

ACPL-C87B
Isolated Voltage Sensor for IGBT thermistor 
sensing and BUS voltage sensing
 

CAB011M12FM3 
CAB016M12FM3 
Wolfspeed wolfPACKTM Module
1200V 78-105A
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Wolfspeed WolfPACKTM 驱动板– ACPL-355JC 智能门极驱动器

Features
• 10A peak output current
• VIORM=2262VPEAK working voltage
• CTI > 600V, Material Group I Package
• Short Circuit Protection with Feedback
• Noise Immunity, dv/dt > 100kV/µs

ACPL-355JC

ACPL-355JC

High Side Driver

Low Side Driver
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Wolfspeed WolfPACKTM 驱动板 – SiC开关性能

Turn-On 
Transient

Turn-Off 
Transient

VDS: 600V

IDS: 100A

VGS: 15/-4V

Double Pulse Test VDS: 600V

IDS: 100A

VGS: 15/-4V

VDS: 600V

IDS: 100A

VGS: 15/-4V

dv/dt=40kV/µs

dv/dt=40kV/µs



18 Broadcom Proprietary and Confidential.  Copyright © 2021 Broadcom.  All Rights Reserved. The term “Broadcom” refers to Broadcom Inc. and/or its subsidiaries.|

Wolfspeed WolfPACKTM 驱动板 – SiC开关性能

Eon=1.2mJ

Eoff=0.8mJ

SiC Datasheet

CAB016M12FM3 
Datasheet 1200V/78A

Eon = 1.28mJ

Eoff = 0.7mJ

VDS: 600V
IDS: 100A

VDS: 600V
IDS: 100A
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Wolfspeed WolfPACKTM 驱动板– SiC 短路测试

ID=460A

VDS<800, minimum Overshoot!

VGS=Soft Shut Down

Short Circuit Duration <1uS

VDS=600V

软关断引脚

ACPL-355JC
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• CREE CAB450M12XM3
• 1200V, 450A all-Silicon Carbide
• Conduction optimized, half-bridge module

Wolfspeed XM3 驱动板 – ACFJ-3530 智能门极驱动器

• Dual channel isolated gate driver IC (ACFJ-3530) with 
integrated flyback DC/DC PWM controller plus: 
– +16~18V regulated positive supply; 

– Programmable –5.1V supply up to -8V; 

– DC/DC power can be sized up to 4W; 

– Supply output overload protection; 

– Supply output short circuit protection; 

– SiC desaturation short circuit sensing with soft shutdown and fault 
feedback; 

– Under-voltage lockout protection (UVLO) and feedback. 

驱动板详情请另行查询。
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STM SiC Power MOSFET –半桥评估板

ACFL-3161
10A Single Channel 
Gate Drive Optocouplers
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STM SiC MOSFET 评估板– ACFL-3161基础门极驱动器

Released! 

Features
• 10A peak output current
• Less than 95ns propagation delay
• Noise Immunity, dv/dt > 100kV/µs
• Safety Approval

• UL Recognized 5000 VRMS for 1min.
• CSA 
• IEC/EN/DIN EN 60747-5-5 VIORM = 1230 VPEAK

  ACFL-3161

12

11
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9

NC
VDD

VOUTN

1

2

3

4

NC

NC

VOUTPAN

CA
8

7

VS
VSS

5

6 NC

NC

  ACFL-3161
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STM SiC MOSFET 评估板–电源和门极驱动设计

  ACFL-3161

Isolated Full Wave Voltage 
Doubler Power Supply +18V

-5.5V

+18V

-5.5V

High-Side

Low-Side

+18V

-5.5V

7A Source

7A Sink

SCTWA70N120G2V4 
Datasheet
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STM SiC MOSFET评估板– SiC开关性能

Turn-On 
Transient

Turn-Off 
Transient

VDS

IDS

VDS

IDS
SCTWA70N120G2V4 
Datasheet

Eon=700uJ Eoff=200uJ
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STM SiC MOSFET 评估板–效率性能
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Nexperia GaN FET – 半桥评估板

ACFJ-3262
10A Dual Channel 
Gate Drive Optocouplers
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Nexperia GaN FET评估板– ACFJ-3262

Release 3Q’21 
Sampling Now!

Features
• 10A peak output current
• 8.6V UVLO for 10-25V supply range
• Less than 100ns propagation delay
• Noise Immunity, dv/dt > 100kV/µs

ACFJ-3262
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Nexperia GaN FET评估板– 门极驱动电源

12V/12V Isolated DC-DC Converter & Bootstrap options 
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Nexperia GaN FET评估板– 门极驱动器设计

Split resistor N/W for 
>100kV/µs Noise Immunity

Clamp and protect 
GaN FET gate

Ferrite beads to 
damp resonant 
circuit for fast 
switching stability
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Nexperia GaN FET评估板 – 开关性能

Double Pulse Tests Switching off, dv/dt =58kV/us

VDS =400V

Vgate=12V

IDS=60A

IDS=28A IDS=60A

Switching on, dv/dt =45kV/us

Efficiency ~99%

VDSVgate
VDS

Vgate
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参考设计5 Infineon 
CoolSiCTM

Easy1B Module

Wolfspeed SiC
WolfPACKTM Module

STM STSiC 
TO-247 Discrete

Nexperia GaN FET
CCPAK1212 Discrete

Scan for Reference 
Design Details

Infineon 
CoolSiCTM

62mm Module
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问&答




