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The beauty of GaN-based power devices
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Innoscience GaN
InnoGaN

Best in class Silicon
10x

Smaller = Better

Ron x Qg is 10x better than Silicon

Efficiency is maintained at high frequency

InnoGaN

SiC
Si

Reverse Recovery @ Tj=100°C

Absence of the body diode

No reverse recovery current  
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What does this mean?

No reverse recovery means simpler 
and cheaper system topology

Dual Boost Bridgeless PFC
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Higher switching frequency means 
shirking of the passives components
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Let me give you a concrete example: 140W charger

22mm

All InnoGaN 
solution 
(HV and LV)

State-of-the-art
140W charger1

11.41W/in3

0.7W/cm3

Filter

[1] https://inf.news/en/digital/15977116257b89b184ae41f0d65dbb7a.html

S3

S2

S1

Totem pole PFC + AHB

InnoGaN solution: power density of 1.76W/cm3 (29W/in3) 
More >2x higher power density wrt Si commercial solution
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https://inf.news/en/digital/15977116257b89b184ae41f0d65dbb7a.html
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GaN market & applications examples 

GaN brings efficiency and power density to the next level with optimum solution cost !

Consumer

Mobile

Computing

Charger

Class-D 
Audio

Industrial

Motor
control

PFC & Power Supplies

PV & Storage

Communication

48V Bus
Server

Base stations

E-Mobility

Fast 
chargers

Motor 
Drives

BMS

LED Lighting

Smart 
Building

Street
Lighting

Smart 
Agriculture

Automotive

OBCLidar

48V Aux 
Power
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Status of GaN power device suppliers (today)

100% GaN
focus

Legacy Si 
products

Technology 
development

Product 
innovation

High volume 
cost effective GaN

production

Fabless startups

Si power IDMs

Innoscience: 100% GaN IDM

• Internal competition
• Prioritization
• Not enough cost competitive
• Limited production capacity
• Constraining GaN growth

• Limits the ability to differentiate
• How to add value to a discrete device in a foundry process?
• Inherent trend to innovate by adding on-GaN functionality
• Constraining GaN growth
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Innoscience is the GaN game changer: 100% GaN IDM 

• Wide portfolio: HV (650V), MV (100V-150V) and LV (<100V) GaN power devices 
• #2 large 8-inch Silicon-like high-throughput fabs: largest GaN capacity worldwide 
• >1500 people 100% focused on GaN
• >100Mpcs shipped so far
• 8-inch +  Economy of scale to slash the cost of GaN (adoption barrier)
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InnoGaN is normally-off/e-mode

GaN

AlGaN

G
S D

2DEG

p-GaN

A p-GaN layer below the gate
lift-up the conduction band
(from the Fermi level) only below
the gate to realize e-mode
operation.

Id

Vg

e-mode 
(Vth>0V)

d-mode

No current at Vg=0V

• GaN-based devices are naturally normally-on/depletion mode (d-mode)

• Power device market demands normally-off devices:
• Co-packaging of the GaN d-mode with a LV Si MOS or other Si IC
• True normally-off/enhancement mode (e-mode) device technology

• Innoscience device technology is normally-off/enhancement-mode (E-mode) based on p-GaN

Cascode solution
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Why IDM? Gate leakage breakthrough on E-mode GaN

Igss at 5V / Wg

40V 40V low Ig

Gate  Metal

p-GaN for E-mode

AlGaN Barrier

GaN Channel Layer
2DEG

• E-mode GaN devices do not have an oxide below the gate

• Need to co-optimize epi, processing, architecture, design etc..

• ~10x reduction of gate leakage
• <3 μA at 85 °C throughout the device lifetime  ok inside smartphone 

p-GaN HEMT Gate structure

(Back-to-back diodes in series) Epitaxy

Transistor 
processing
Transistor 

architecture

Design
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Technology differentiator: strain enhance layer (SEL)

Roy K.-Y. Wong, et. al. “High Performance GaN-on-Si Power Devices with Ultralow Specific On-resistance Using Novel Strain Method Fabricated on 200 mm CMOS-Compatible Process Platform”, ISPSD 2019.

Roy K.-Y. Wong, et. al. “Comprehensive GaN-on-Si power device platform: epitaxy, device, reliability and Application”, Semicond. Sci. Technol. 36 (2021) 064001, https://doi.org/10.1088/1361-6641/abe551

Comparison of dRon without and with the SEL under 
the HS test with VDS = 600 V, VGS = 6 V, and fs = 100 
kHz.

W
ith

ou
t S

EL
W

ith
 S

EL

Wafer-level switching strain system embedded into the Emission 
Microscope (EMMI) to detect the electroluminescence of device 
in situ.

Reduction 
of hot-
carrier 
injection 
with SEL 
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Technology maturity

Both Epitaxy as well as Device processing have been optimized to obtain high reproducibility and yield

RDS(on)

Idss

Excellent within wafer uniformity Excellent wafer-to-wafer reproducibility147 144 144 144 144 148
142 145 145 145 148 142 142 142 142 145 145 149 152 147

142 141 146 143 144 146 141 140 141 140 147 144 146 148 143 143 144 145
143 141 140 144 143 144 147 140 140 140 140 146 145 147 148 141 141 142 141 146 150 152

142 140 139 139 144 147 143 148 141 140 141 141 143 147 148 147 141 141 141 140 143 148 148 152
141 141 141 142 141 141 141 141 141 142 141 143 142 143 142 142 142 142 141 142 141 142 142 142 142 144

143 142 140 140 140 142 142 142 142 142 142 142 142 143 143 143 143 143 142 142 142 143 142 142 141 141 141 142 144 147
143 141 141 140 141 141 142 142 142 142 142 143 143 143 143 143 143 143 143 143 142 143 143 142 142 141 141 141 141 142 144 148

143 141 141 140 140 142 142 142 142 142 144 144 144 143 144 143 144 143 143 142 141 141 141 142 144
141 141 140 140 141 142 143 143 143 143 144 144 144 144 144 144 144 143 143 143 142 141 142 141 142

142 138 139 139 141 141 140 140 143 142 143 143 143 143 143 142 145 144 144 144 143 143 142 141 145 144 143 143 141 141 140 139 142 141 141 142
140 141 139 139 139 141 141 141 141 145 144 144 143 143 143 143 142 146 146 145 143 143 143 142 145 145 144 143 141 141 140 140 142 142 142 141 144

141 142 139 140 139 141 141 142 141 144 143 144 143 143 143 143 143 146 146 146 144 144 143 143 143 146 145 144 143 143 142 142 141 144 143 142 140 139 145
142 142 137 138 139 141 142 142 142 144 143 144 143 144 143 143 143 145 146 145 145 144 144 143 143 146 146 145 144 143 143 142 142 144 144 143 142 139 139 139 141 148
141 142 140 140 139 141 142 142 142 144 144 143 144 144 144 143 143 145 147 145 145 144 144 144 143 146 145 145 146 143 142 142 141 144 145 141 144 140 139 139 140 145

142 139 140 140 140 141 141 142 143 142 142 142 144 145 145 143 144 144 144 143 144 144 145 144 144 144 143 144 144 144 144 144 143 142 143 143 142 142 141 141 141 140 141 145
142 141 141 141 142 142 142 143 144 143 143 143 144 145 145 144 146 145 145 144 146 146 145 146 145 144 144 144 144 144 143 144 143 143 142 143 142 141 141 141 140 139 141 142

141 141 140 140 142 142 142 143 144 144 143 143 144 145 145 146 145 144 146 145 146 146 146 146 146 145 144 144 145 145 145 145 143 144 143 142 143 143 143 142 141 140 140 140 141 144
142 140 141 141 142 142 143 142 143 143 143 143 144 144 145 145 145 145 146 146 146 146 146 145 146 145 145 145 146 146 145 145 144 144 143 143 143 144 143 143 142 142 141 140 140 140 142 145
141 140 141 140 143 143 144 143 144 142 144 144 145 145 146 145 145 145 146 146 146 147 147 145 146 145 146 145 146 145 145 144 144 144 143 142 144 140 142 143 142 142 141 140 140 139 141 143

142 140 140 143 146 144 145 144 143 143 144 147 147 147 147 146 146 146 146 149 149 150 148 147 146 146 146 148 149 148 148 146 146 145 145 147 147 146 147 144 143 143 142 144 147 146 145 140 141 146
140 141 144 146 146 144 144 144 147 148 147 146 147 147 148 148 146 146 145 146 147 148 146 146 146 147 146 146 144 143 144 148 146 145 140
140 141 144 147 145 144 144 144 147 148 147 147 146 146 148 148 146 145 145 145 147 147 146 146 146 149 147 147 144 143 144 148 147 145 140

141 140 140 141 145 146 147 146 144 144 144 144 148 149 149 148 147 147 146 146 148 149 147 147 145 145 144 145 147 147 146 147 146 146 146 146 148 148 147 147 144 144 143 143 145 148 147 146 140 139 141 144
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141 141 142 144 144 145 145 145 144 146 146 147 148 147 147 147 146 146 146 147 145 145 144 144 143 144 144 144 144 144 144 144 143 145 145 145 146 146 147 146 146 146 145 145 144 144 144 144 142 142 141 141 141 144
141 142 142 144 145 145 145 144 144 146 146 147 147 147 147 146 146 146 146 146 145 144 144 143 143 144 144 144 143 143 143 143 143 145 145 145 145 146 146 146 146 147 146 145 145 144 145 143 143 142 141 140 141 143

142 141 142 143 143 144 145 145 144 145 147 147 147 148 147 147 146 145 146 145 145 145 144 143 143 143 144 144 143 143 143 143 142 143 144 145 144 145 145 146 146 147 147 146 146 145 144 145 144 143 143 141 141 141 141 146
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140 139 143 142 144 145 144 144 144 144 147 147 147 147 146 145 144 143 144 145 144 144 142 142 141 141 142 144 142 143 141 141 141 141 144 144 144 144 144 144 144 145 147 148 146 146 144 143 143 141 144 144 143 144 139 142
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148 148 150 145 148 152 152 153 146 143 144 144 143 143 139 140 142 143 143 140 140 141 142 144 141 140 139 139 141 141 141 141 141 141 148 151 146 145 144 149 148 146 141 140
148 149 150 144 144 150 151 152 150 146 142 144 143 143 142 139 140 142 141 142 140 140 140 142 142 140 139 139 139 141 141 142 141 141 141 147 151 146 145 144 146 148 148 142 140

148 147 149 151 144 145 144 146 149 153 151 151 146 145 143 143 144 144 142 143 140 140 140 140 142 142 142 143 141 140 140 141 142 143 142 143 140 139 139 139 141 140 141 141 141 141 141 142 144 146 146 149 145 145 144 144 145 148 148 148 142 141 141 144
147 147 149 149 144 144 145 146 150 149 151 151 146 145 143 143 145 144 143 142 140 139 139 140 143 142 142 143 141 140 140 140 143 143 142 143 140 139 139 139 142 141 141 141 141 141 141 141 144 144 149 149 145 145 144 144 147 149 148 147 142 140 141 144
148 148 149 149 144 144 144 146 149 154 153 151 147 145 143 143 145 144 143 144 140 140 140 140 142 141 142 142 141 141 140 141 142 142 143 140 139 140 140 141 141 141 142 141 141 141 142 144 147 149 151 146 145 144 144 147 149 148 148 141 141 142 144
142 142 143 144 145 146 145 146 147 148 148 148 148 147 145 144 143 143 142 141 141 142 141 141 140 141 140 141 141 142 141 141 140 141 140 140 141 141 141 140 139 139 140 140 141 142 143 143 143 144 145 146 147 146 145 144 144 144 143 143 142 141 141 145
142 142 143 143 145 146 145 145 147 147 148 148 148 147 145 144 143 142 142 141 141 142 141 141 140 140 140 140 141 142 141 141 141 141 140 140 140 141 141 140 140 140 140 140 141 142 142 143 144 144 145 146 147 146 145 144 144 143 143 143 142 141 142
142 142 142 143 145 146 146 146 147 148 148 149 148 148 146 144 143 143 142 142 141 142 141 140 140 140 140 141 142 141 140 141 141 140 140 140 141 141 139 139 140 140 140 142 143 143 143 143 145 146 147 147 147 145 144 144 143 143 143 142 142 142 145
142 142 143 144 144 145 145 145 147 148 148 149 148 148 147 144 144 143 142 141 142 142 142 140 140 140 140 140 141 142 141 141 141 140 140 140 140 140 141 140 140 140 140 140 141 143 143 143 144 145 146 146 147 146 144 144 144 144 143 143 142 142 142 149

142 142 143 145 146 146 146 147 147 148 149 149 148 146 145 144 143 143 141 142 142 142 141 140 140 140 140 141 141 141 141 141 140 140 140 140 141 141 140 140 141 140 141 142 143 143 143 144 146 146 146 148 146 145 145 144 144 143 142 142 141 143
139 140 141 144 147 147 147 145 146 147 147 148 148 146 146 144 143 142 140 141 142 140 140 140 140 139 139 140 141 138 140 140 140 139 139 140 140 139 140 140 140 140 140 142 143 143 143 144 145 144 144 147 146 147 143 142 140 140 140 143 144 148
139 140 140 145 146 147 146 146 146 146 147 149 149 147 143 144 143 143 141 142 142 139 140 140 140 139 139 141 141 139 138 140 139 139 139 141 140 140 141 140 140 140 140 142 144 142 145 144 145 144 144 146 146 146 147 142 141 141 140 142 145 149
140 140 140 144 146 147 147 145 146 147 146 149 148 146 146 144 143 143 141 142 142 141 142 140 140 139 139 141 140 140 141 139 140 139 139 140 139 141 141 140 140 140 140 141 143 144 146 145 145 144 145 146 146 147 147 142 141 140 139 142 145 149
140 140 140 144 147 145 146 147 146 149 146 144 143 142 141 141 140 140 140 139 142 140 139 140 139 139 140 139 138 140 140 142 143 143 144 145 144 146 146 147 141 140 139 142 145
140 139 140 144 146 145 145 146 146 148 146 145 144 143 141 142 142 140 140 139 141 141 138 139 139 141 141 140 141 140 140 142 144 145 145 144 144 146 146 147 141 140 139 143 146

139 139 144 143 145 146 143 144 145 144 147 147 147 147 146 144 142 142 142 143 142 141 140 139 139 138 139 140 139 140 139 139 139 138 139 140 141 140 140 140 140 140 142 143 144 145 145 144 143 143 145 145 144 145 141 140 138 138 141 145
139 139 144 144 146 146 144 144 145 145 148 148 148 147 144 144 143 142 142 143 142 142 140 141 139 139 140 140 140 141 139 139 139 139 140 141 140 141 140 140 141 140 143 143 144 145 145 144 143 142 146 149 146 144 140 140 138 137 142 146
138 139 144 144 145 144 144 145 144 145 147 148 148 147 146 144 144 142 142 142 142 142 141 139 139 138 140 141 140 140 141 139 139 138 140 141 141 141 141 141 140 141 143 144 145 146 145 144 143 144 145 148 144 145 141 140 137 138 142 148
139 140 144 144 145 145 144 145 143 144 147 148 148 148 145 145 144 143 144 143 143 142 141 141 141 139 141 140 141 139 139 140 139 139 140 141 141 141 141 140 140 140 144 145 145 146 145 145 142 143 145 148 145 144 141 140 138 138 142 149

139 144 143 145 144 143 143 143 145 147 148 148 148 147 145 145 142 143 144 142 141 141 141 140 139 142 140 141 140 140 140 139 139 141 140 141 141 141 141 140 141 144 145 146 146 145 144 142 143 146 147 145 145 141 139 137 138 142 152
144 148 149 149 145 145 145 146 149 153 153 154 148 147 146 146 148 148 147 150 143 142 142 141 144 144 143 146 141 141 141 141 144 144 145 147 142 141 142 143 147 149 152 151 147 146 146 145 148 148 150 150 143 142 142 141 141 142
143 144 150 150 144 144 145 146 149 153 153 154 148 148 147 146 148 146 149 148 143 143 142 141 144 144 146 146 141 141 140 141 145 144 146 147 143 143 142 143 148 147 152 154 146 146 146 145 149 150 151 149 143 142 141 140 142 143
143 145 149 149 144 144 145 146 149 149 153 154 147 147 148 146 148 148 148 149 143 143 142 141 145 145 146 147 141 141 141 141 144 145 147 149 142 143 144 144 148 148 150 154 146 146 146 145 148 148 151 150 143 142 141 140 142 144

144 144 151 151 145 144 145 145 150 151 154 154 148 147 147 146 149 151 150 148 143 143 142 142 145 146 146 146 142 142 142 142 146 147 147 149 144 144 145 145 149 149 151 153 146 145 145 144 148 147 150 145 142 141 141 142
143 149 150 150 144 145 145 145 149 153 154 154 147 148 148 147 150 150 149 149 144 143 143 142 145 146 146 147 143 142 143 142 146 147 149 149 144 144 145 145 150 149 150 152 145 145 145 144 148 147 146 145 141 141 141 143
143 143 144 145 146 146 147 146 146 146 147 148 148 148 149 147 148 146 145 146 145 144 144 143 144 143 143 144 144 143 143 143 144 144 144 145 146 145 146 146 147 147 147 147 147 146 145 144 145 144 143 143 143 142 143 146

143 144 145 147 146 146 147 149 148 149 148 146 146 146 145 145 144 144 145 144 143 145 144 144 146 146 147 147 146 146 147 145 145 145 143 142 142 143
143 144 145 147 145 146 147 148 147 148 148 146 147 147 145 145 144 144 145 145 144 144 144 145 147 147 147 147 146 146 146 144 145 144 142 142 142 145
143 143 144 144 145 145 146 146 146 146 147 148 148 147 148 148 147 147 146 147 147 146 146 145 145 144 145 144 146 145 145 145 145 145 146 147 147 147 147 147 146 145 146 146 145 145 144 143 143 142 141 144 147

143 144 144 144 145 146 146 146 146 147 147 147 147 148 148 148 147 147 147 147 146 146 145 145 145 145 146 145 145 145 146 146 146 146 147 147 146 147 147 146 146 146 146 145 144 144 143 143 141 141 143 144
141 144 145 146 146 144 143 144 144 147 148 140 149 146 145 146 145 149 149 143 149 146 145 145 144 147 148 141 148 145 144 145 145 147 149 142 148 145 142 144 142 145 146 142 147 142 141 140 139 142 146

137 140 138 146 143 143 143 143 146 145 141 146 146 145 146 145 148 148 142 148 146 146 145 144 148 147 143 147 146 144 145 145 147 147 143 148 144 142 143 143 144 146 143 146 141 140 140 139 143 147
138 141 139 144 143 143 143 143 145 146 141 145 146 145 145 145 147 149 145 148 146 146 146 145 148 148 144 147 146 145 146 145 148 148 144 146 144 143 143 142 145 146 144 144 141 141 140 139 144 147
141 138 139 140 145 143 142 143 143 146 147 143 145 145 145 145 145 148 148 147 145 146 146 146 145 148 149 145 146 146 145 145 145 147 146 145 142 144 142 143 142 145 145 141 146 141 139 140 142 147

140 142 140 141 142 141 143 143 146 148 142 144 145 144 145 145 147 149 144 147 147 146 146 145 148 149 144 146 146 144 145 144 147 148 144 145 143 143 143 142 145 146 139 146 141 139 141 143
144 144 140 141 141 139 141 144 146 146 144 143 145 141 145 146 147 147 146 146 145 143 145 147 149 147 146 145 145 143 144 146 148 145 144 143 142 141 142 145 145 143 145 139 138 136 141 146

142 142 140 138 140 142 144 146 143 145 144 144 142 144 146 147 145 147 144 144 144 146 147 148 145 148 145 144 142 145 145 149 144 146 143 141 141 141 145 145 140 145 139 137 138 143
143 140 139 140 141 144 146 143 146 142 143 143 144 146 148 145 146 144 145 143 145 146 149 145 148 144 143 141 143 145 149 144 147 142 140 140 141 143 145 141 146 138 137 139
143 144 138 138 140 141 145 143 144 145 143 144 143 143 145 145 145 147 143 145 142 144 145 146 147 143 143 142 143 146 145 144 146 140 140 140 139 142 142 142 145 139 141

143 138 140 142 144 143 145 142 143 144 146 145 143 143 144 145 147 143 141 142 143 144 145 139 139 139 138 141 145 140
143 142 142 142 143 143 145 146 144 145 145 144 147 150 145 145 145 148 147 148 144 144 144 143 142 140 142 141 142 145

143 142 141 142 142 142 143 143 144 145 145 145 144 145 144 145 149 147 147 146 145 145 144 144 146 145 145 145 144 144 142 142 143 143 140 141 141 142 142 144
142 142 141 142 143 143 142 143 144 144 144 146 145 145 144 145 147 146 145 146 145 145 144 144 145 146 144 142 143 143 142 142 142 142 140 141 142 144

142 142 142 142 143 143 142 143 145 145 144 144 145 145 145 145 146 146 146 145 145 145 144 144 144 144 142 142 143 143 141 142 141 141 140 142
142 142 142 142 143 143 142 142 144 145 144 144 145 145 145 145 145 145 145 145 145 145 143 144 144 143 142 142 142 142 141 141 142 143
143 142 140 143 143 143 143 144 144 144 145 145 145 145 145 146 146 146 146 146 145 145 144 145 144 144 143 143 143 143 142 142 143 144

142 142 141 142 143 143 144 144 144 144 144 145 145 144 145 144 145 145 145 145 144 143 143 143 143 143 143 143 142 142 143 146
144 142 141 142 143 143 143 144 144 144 144 145 145 144 145 144 145 145 144 145 144 143 143 143 143 143 143 143 144 145

143 142 143 143 143 144 143 144 145 144 144 145 145 144 144 145 144 144 144 144 143 143 143 143 144 144
142 143 142 144 143 144 144 144 145 144 145 145 144 145 144 144 144 143 144 144 144 143 143 144

144 143 141 142 139 142 144 143 143 143 147 147 142 151 143 142 143 142 146 147 142 144
146 137 140 140 142 145 144 145 145 147 147 144 145 145 146 145 146 139

463 438 482 433 421 444
404 460 416 444 432 444 485 411 431 408 428 439 419 413

416 412 417 405 421 437 409 382 372 413 406 429 421 412 394 373 413 428
417 379 378 402 407 388 412 407 383 382 366 392 389 403 406 383 386 376 420 509 423 455

412 391 382 394 374 390 404 399 392 373 363 359 359 382 386 405 379 370 367 365 441 436 417 431
363 354 372 410 546 388 398 364 350 350 348 385 393 403 375 363 342 348 355 391 383 389 407 370 372 379

421 356 360 360 356 395 412 404 378 321 331 352 496 371 389 386 370 333 335 326 337 387 387 390 429 346 361 361 380 454
432 365 341 336 347 415 392 384 372 339 341 336 328 373 376 388 377 332 321 333 331 378 378 370 386 333 402 327 340 393 428 360

421 368 342 341 338 370 383 337 323 334 370 370 375 332 318 364 370 377 381 329 341 369 388 415 419
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467 459 437 435 417 408 410 410 422 403 411 408 403 412 399 411 456 404 404 399 400 416 404 398 389 393 395 408 401 407 496 406 418 415 422 446 470 488

475 445 443 419 421 405 409 400 407 420 406 395 391 398 398 400 395 391 392 405 391 415 410 402 396 404 386 392 400 403 399 395 413 400 405 425 431 437 457 508
468 449 451 428 425 424 400 392 394 417 405 391 411 396 400 391 401 420 396 402 390 392 393 386 391 390 399 382 398 392 394 403 404 408 460 401 412 427 435 449 477 509
481 434 445 428 408 411 396 394 393 394 400 394 399 387 489 386 401 387 399 393 389 383 389 385 394 399 396 385 387 399 398 393 449 399 401 404 405 439 426 432 464 484
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Case study: Data center 

12

• Data center is a huge and growing market 

• Power hungry  efficiency is top priority (save CO2 and $$$)

• Solution Size is important too (more space for computing unit)

• In need of big volume capacity and price competitiveness  

650V

HV Device

HV

100V
30V

30V

30V (half- bridge)

30V GaN POL (half-bridge)

>80 pcs of LV Devices 

LV
650V
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InnoGaN in datacenters: AC-DC conversion

Totem Pole PFC

142W/in3

36mm 99.09% Peak 
efficiency

Standard packages
DFN and TOLL

650V/30mOhm
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InnoGaN in datacenters: AC-DC conversion
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650V/80mOhm
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Transient voltage rating 

• In power switching system transient 
voltages or spikes beyond the device 
rating are expected

• Silicon has avalanche rating but not in 
today GaN HEMTs

• Yet, GaN HEMTs need to have the ability to 
sustain transient voltage and spikes

Idss

650V

D
ev

ic
e 

ra
tin

g

Silicon goes into 
avalanche breakdown GaN HEMTs go 

into TDDB

InnoGaN can be safely 
used and sustain 
transient voltages well 
above their maximum 
rating 

Source: Making GaN fit for industrial applications, O. Haberlen, Bodo  WBG 2022

1000V



1616

InnoGaN in datacenters: 48V-12V conversion
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Vout : 10-15V/50A

600W DC-DC 48V to 12V 1MHz Power Module
Full Bridge LLC

INN100W032A

VDS(V) 100

RDSON (mΩ) 2.4/3.2

RDSON*Qg (mR*nC) 29.4

Die Size(mm) 3.5 x 2.1

100V/3.2mOhm
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Introduction to ISG3201: Half-bridge and driver in one package

Discrete GaN
8mmx5mm

ISG3201
6.5mmx5mm

Down 20%

Silicon
MOSFET

Silicon
MOSFET

Discrete Si
11mmx11mm

Down 65%

D
ow

n 
73

%

Performance 
and flexibility

(even higher) 
Performance 

and easy to use 
/soldering

ISG3201
Half-bridge (3.2mOhm+3.2mOhm) +  Driver 
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Increasing the performance with SolidGaN
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Higher Power Density: 2100W/in3

Peak Effiency: 98% High Power Density: 2150W/in3

600W DC-DC 48V to 12V 1MHz 1000W 48V-12V DC-DC Power Module 1MHz

ISG3201

40V/1.5mΩ
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Conclusion

• GaN power devices are a (much) better switch than Silicon devices

• Any power conversion system can be made smaller, more efficient 
and even cheaper with GaN power devices 

• Innoscience is the game changer bringing GaN power devices into 
mass production 

• 100% focused IDM 
• Large 8-inch high-throughput manufacturing facilities 
• Slashing price and addressing mass volume needs 

• InnoGaN devices are robust and reliable 
• e.g. Avalanche rating is tackled by transient voltage rating 

specifications

• Discrete vs AND Integrated solutions: engineers select what they like 



Thank you

Dr Denis Marcon

DenisMarcon@innoscience.com 
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