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What will you get out of this session? 

Ç PURPOSES: 

×What are the gate driver application 

×What are the differences: low-side, 
high-side and low-side, and isolated 
gate driver? 

× How to maximize the gate driver 
performance ï from basic to details 

Á Parasitics in the gate driver 

Á Hard/soft switching 

Á High dV/dt and di/dt 

Á Isolated gate driver 

ÅPart numbers mentioned: 
Low side: UCC27511A, UCC27524A 

H-/L- Side: UCC27282, LMG1210, UCC27710 

Isolated: UCC21540, UCC23513, UCC21710,  

 

ÅRelevant End Equipment: 

Telecom, servers, solar inverters, motor 
drive, EV/HEV, UPS  
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Where are gate driver ICs used? 

Electric vehicles 

class D audio 

Renewables 
Solid state lighting 

(SSL) 

Adaptors and  

chargers Server/telecom/UPS 

Gate driver 

applications 

Motor drive (VFD) 

Li-ion battery 

portables 
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AC 
85~265V 

400VDC EMI 

filter 

PFC 
(Power Factor 

Correction) 

#n 

PFC 
(Power Factor 

Correction) 

#2 

PFC 
(power factor 

correction) 

#1 

DC-DC 

 

#n 

DC-DC 

 

#m 

DC-DC 
#1 

48V 

Batteries 

POLs 
12V é 

uProcessor, memory, HDDé 

POLs Bus converters 

VDC-Link  400V 

48V 

Lm 

CR 

Lkp 
Lk 

9.6V/12V 

48V 

CB 

CB 
Lks 

Lks 

12V 2. High and low side driver 

1. 1Ch/2Ch low side driver 

600V 100V/200V 

       3. Isolated gate driver   
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Si-MOSFET IGBT SiC-MOSFET GaN 

Nom-ON Nom-OFF 

20~650V Ó650V  Ó650V  Ò650V  Voltage ratings 

Optimal VGS 0~15V -10~15V  -5~20V -5~10V -4~6V 

(± 20V) (± 20V) (-10~25V) (± 18V) (-10~7V) Max.limit  

5V 

4V 

3V 

2V 

GaN 

 - I-V curves are from datasheets of Infineon, Fairchild, ST, Wolfspeed, EPC 

10V 12V Si-MOSFET IGBT SiC-MOSFET 

20V 

16V 

18V 
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Si-MOSFET IGBT SiC-MOSFET GaN 

Nom-ON Nom-OFF 

IF 

VSD 

Si 

VDS 

IDS 

SiC 

VSD 

ISD 

GaN 
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48V 

Lm 

CR 

Lkp 
Lk 

9.6V/12V 

48V 

CB 

- Reduces BOM component 

count 

- Reduces PCB space 

- Protects from spurious signals 

during power up (such as 

UVLO) 

- Improves reliability 

Now 

3.3V/5V  

PWM signal from  

microcontroller or 

DSP 

Level shifted  

12V signal 

NPN/PNP totem pole Level shift circuit 

12V with high peak  

source/sink current 

Micro/DSP 

+ 

- UCC27511A - Single 

- UCC27524A - Dual 

- UCC27531 ï SiC or IGBT 
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9.6V/12V 
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CB 

SGND 

DBoot 
RBoot 

HV(100~700V) 
VBias 

GND 

Q2 

Q1 

HS 

VDD 

VDD VDD PWM2 LI 

LI HI 

HS 

HO 

High 

side 

Similar as low 

side driver 

LO 

UCC27712 (650V), UCC27282 (120V) 

CBoot 

HV 
(100~680V) 

GND 

HI 

PWM1 

Level Shift 
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HO 

LO 

GND 
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Si-MOSFET IGBT SiC-MOSFET GaN 

Nom-ON Nom-OFF 

IF 

VSD 

Si 

VDS 

IDS 

SiC 

VSD 

ISD 

GaN 
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Lm 

CR 

Lkp 

12/48V 
VDC-Link  400V 

85V~265V 

EMI 
filter  

L 

N 

PE 

Isolation 

feedback, 

controller 
Half/full bridge 

gate driver 

Primary Secondary 

CB 

Working voltage V, peak or 

DC 

Test voltage for electric strength based on peak working voltage 

Functional Isolation 

(VRMS) 

Basic Isolation 

 (VRMS) 

Reinforced Isolation 

(VRMS) 

Ò210 1000 1000 1500 

Ò420 1500 1500 3000 

IEC 60950-1 ed. 2.0, Table 5B  
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